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4,5,6-SubstItuted-N.^substituted>oheny iU2-pvrimidInamines 



BRIEF SUMMARY OF THE INVENTION 

This invention relates to new organic compounds and, more particularly, is concerned with novel 4,5,6- 
5 substituted-N-(substituted-phenyl)-2-pyrimidfnamlnes having anti-asthmatic activity which may be repre- 
sented by the following structural formula: 
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wherein R, is hydrogen. alkyl(C,-0, -COCCCHs or N.N-dfmethylaminoethyl; R, is mono-or poly-substituted 
phenyl wherein the substituents are alkyl(C,-Cs), alkoxyCC-Ci). chloro, bromo, iodo, trifiuoromethyl. hydroxy, 
phenyl, amino. monoaIkyKO,-C)amino. diallcyl(C,-C3)amino. alkyl(CrCx)keto. propenyloxy. carboxyl. ox- 
yacetic acid, oxyacetic add ethyl ester, sulfamllamido. N,N-dialkyl(CrC,)sulfamilamido. N-methylpiperazinyl. 
piperidlnyl. IH-imidazol-hyl. IH-triazoI-l-yl, IH-ben2imidazol-2-yl. l-naphthyl. cyclopentyl. 3,4dimethylbenzyl 
or moieties of the formula: 



•CO^Rf -NH-C-R, -m-5:-R,-0-(CH2)n-I^^ , 

0 yHCHO N-OH N-OCH3 

-C.NH-(CH2)n-N(^, -CH-CH3 , C-CH3 , -I5-CH3, 

-(CH2)in-R7f -X-(CH2)m-R7 and -X-CH^ 




N- 



wherein R is aIkyl{C,-C^. X is oxygen (-0-) or sulfur (-S-), m is J-3. n Is 2 or 3. R« Is hydrogen. aikyl(G,-Ca). 
^ alkoxy (C,-C),chlorD, bromo, iodo or trifiuoromethyl. R7 is IH-imidazoW-yl or morphofino and R« is alkyl(C,- 
C3). phenyl or monosubstituted phenyl wherein the substituents are alkyi (C,-C), halogen or trifiuoromethyl: 
R, is 2-pyridlnyl. 3-pyridinyl. 4-pyndinyl, 2-methyl-3-pyridinyl, 4^ethyl-3-pyr!dinyl, 2-furanyl. 5-methyl-2- 
furanyl. 2.5-dimetfiyl-3-furanyl. 2-tiilenyl. 3-thienyI, 5-metiiyl-2-tiiienyl. 2-phenotiiia2inyl. 4-pyrazinyl. 2-ben- 
zofuranyl, 2-(pyridine-N-oxide). 3-(pyridine-N-axide), 4-{pyridine-N-oxide), IH-indol-2-yl, lH-indol-3-yl. l- 
methyWH-pyrrol-2-yl. 4-quinonnyl, 4-pyridinyl mettiyl iodide, dimethylamlnophenyl or N-acetyl-N- 
metiiylaminophenyl; R. is hydrogen or aIkyl(C,-C); and Rs is hydrogen or alkyl(C,-C); and the pharmaco- 
logically acceptable acid-addition salts thereof. 
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The present invention also icludes novel compositions of matter containing the above-defined com- 
pounds which are useful for treating asthma, allergic diseases, inflammation and diabetes in mammals. The 
invention also comprises processes of preparing the compounds within the scope of the above formula. 

DETAILED DESCRIPTION OF THE INVENTION 



The novel compounds of the present invention are obtainable as crystalline materials having char- 
acteristic melting points and absorption spectra. They are In general sparingly soluble in organic solvents 
10 such as lower alkanois, chloroform, tetrahydrofuran, N,N-dimethylformamide, dichioromethane, acetone and 
the like, but are generally insoluble in water. 

The novel 4,5,6-substituted-2-pyrimidinamines of the present invention in general may be prepared as 
set forth in the following reaction schemes. 



Scheme I 



^5 

0 R4 (Lower | (Lower 0 "4 ^5 



R3 



wherein R,. Rz. Ra. R4 and Rsare as hereinabove defined. 

In accordance with Scheme I, a heteroaryl (R3) alkanoyi (R4) compound I, e.g. 2-acetylpyridine, 2-acetyl 
furan. 3-acetylthiophene, 2-acetyi-6-methylpyridine, 2-proptonyl pyridine or 3-propionyl pyridine and the like, 
is reacted with a di(lower alkyi)-formamide or acetamide di(lower alkyl) acetal 2. e.g; N,N-dimethytfor- 

45 mamlde dimethylacetal or N.N-dimethytacetamide dimethylacetal at an elevated temperature in the range of 
about 50 "^C. to about 150**C.for from about 4 to 24 hours to produce the 3-di(lower aikyl)- 
aminoacrylophenone 3. The acryiophenone 3 is then reacted with an appropriately substituted phenyl- 
guanicNne (RiXRa). 4 as the base or as the carbonate, sulfate, nitrate, hydrochloride or dlhydrochloride salt 
in an inert solvent such as absolute ethanol, n-propanoi, isopropyl alcohol or 2-methoxyethanoi and the like, 

50 by heating at the reflux temperature for from 6-48 hours. The product 5 is separated by the partial 
evaporation of the solvent, then cooling and collected and recrystallized in a conventional manner from 
solvents such as n-propyl alcohol, isopropyl alcohol, absolute ethyl alcohol or 2-methoxyethanol and the like 
and combinations of soh^ents such as chloroform/hexane, dichoromethane/hexane or isopropyl 
alcohol/ethylene glycol monomethyl ether and the like. 



3 



0 233 461 



Scheme II 




M — R2 



Ethonol, 
Isopropyl Alcohol 
Or DlchloroiKothane 



Minerol 
Acid 



H2SO4 

HCl 

HNO3 

H3PO4 



R3 



5 




wherein R,, Ra, Rs, R* and Rs are as hereinafx)ve defind. 

In accxirdance with Scheme II, when the 4.5,6-substitiJted-2-pyrimidjnamine product § is dissolved by 
heating in a solvent such as atjsolute ethanol, isopropyl alcohol or dichloromethane, then stined at room 
temperature and reacted with a mineral acid such as sulfuric add, hydrochloric acid, nitric add or 
phosphoric add and the like, dissolved in absolute ethanol or Isopropyl alcohol and the like, the 4,5,6- 
substituted-2-pyrimldinamine add addition salt g is predpltated on standing for 30 minutes and chilSng for 
several hours. 

Alternatively, add addition salts may be formed with organic addds such as dtric add or maleic add 
and the like by dissolving the desired 4,5.6-sut«tituted-2-pyrimldinamine in hot, absolute ethanol or 2- 
methoxyethanoi in the presence of the organic add. Cooling provides the desired compounds as solids. 

The novel compounds of the present invention are highly active as antiasthmatic and antiallergic agents 
as will be demonstrated hereinbelow. 

The bronchospasm of allergic asthma is a consequence of the release of mediators, such as histamine 
and slow-reacting substances from masts ceils. The role of mediator release in the induction of an 
asthmatic attack has been fully reviewed and documented; see Kaliner. M. and Austen. K. Bronchial 
Astfima Mechanisms and Therepautics, E. B. Weiss, Editor, Uttie. Brown and Company. Boston, 163. (1976); 
Lichtenstein. L. M-, Asthma-Physiology. ImmunoplTarmacoIogy and Treatment, Second International Sympo- 
sium, L. M. Uchtenstein and K. F. Austen, Editors, Academic Press, New York. 51. (1979); and Bell. S. C-, gt 
31., Annual Reports in Medicinal Chemistry. 14, 51, H. J. Hess. Editor, Academic Press. New Yoric. (1979). 

The novel compounds of this invention have been tested by the procedure of Lichtenstein, L. M. and 
Osier, A. G.. J- Exp- Med., 1^, 507-530 (1964). which evaluates the ability of compounds to inhibit mediator 
(histamine) release from immunologically stimulated human basophils. 

Reagents 

10 ^ Concentrated Tris Buffer 

Dissolve 140.3 g of sodium chloride, 7.45 g of Trizma-Tris Pre-Set. Reagent Grade. pH 7.6, at 25**C - 
(Sigma Chemical Co.) in suffident water to give a final volume of 2 liters. 



Human Albumin 

(Sigma Chemical Co.) (30 mg/mQ 
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Calcium and Magnesium Stocks 

Made to 0.075 M 0.5 M respectively, with calcium chloride dihydrato and magnesium chloride 
hexahydrate. 

s 

TriS"A Buffer 

A 10 ml portion of 10" Tris Buffer and 1.0 ml of human albumin are diluted to 100 ml with water. 

10 

Tris ACM Buffer 

A 10 ml portion of 10'' Tris Buffer, 1.0 ml of human albumin, 0.8 ml of calcium stock and 0^ ml of 
75 magnesium stock are diluted to 100 ml with water. 



Rabbit Anti human laE 
20 Behring Diagnostics (Generally used at 10 ug protein/ml final concentration). 



House Dust Mite Extract (DermatophaQOides Farinae) 

25 Strength 1:100 (w:v) allergenic extract, Holllster-Stier Labs. Generally this is diluted 1:1000 to 1:10.000 
(considering the vial as stock). 



Other Allergens 

30 

Interdermal solutions or intramuscular preparations for hyposensitization, Hollister-Steir Labs. The final 
concentration used is on the order of I PNU/ml. 



35 Separ^on of Leukocytes from Human Blood and Challenoe 

Eighty milliliters of blood is withdrawn from subject with known histamine release to anti-^E, ragweed 
antigen or other specific allergen, using four 20 ml heparinlzed tubes. This 80 mi of blood is mixed with 20 
ml of saline containing 0.6 g of dextrose and 1.2 g of dextran. The blood is allowed to sediment at room 

40 temperature in two 50 ml polycarbonate centrifuge tubes until a sharp interface develops between the red 
cells and plasma (60-90 minutes). The plasma (top) layer from each tube is withdrawn by pipet and 
transfenred to respective 50 ml polycarbonate tubes. The plasma is centrifuged for 8 minutes at 110* G at 
4**C. Hie supematant is carefully poured off as completely as possible and the cell button Is resuspended 
in 2-3 ml of Tris-A buffer using a siliconized Pasteur pipet. The resuspension is accomplished by drawing 

45 the liquid gently in an out of the pipet, with the tip below the liquid until an even suspension of cells Is 
obtained. Sufficient Tris-A buffer is then added to bring the volume in the tut>e to about 45 ml and the tube 
is centrifuged at 110' G for 8 minutes at 4*>C. The supiematant is poured off and the cell button is 
resuspended and centrifuged as descril3ed above. The supematant is poured off and the cell button is 
suspended m 2-3 ml of Tris-ACM buffer to make the final volume sufficient to allow addition to the reaction 

so tubes. 

Reaction tubes containing anti-lgE or antigens, either alone or with test compound in a total volume of 
0.2 ml are prepared and placed in a 37*^0 bath. The cells are warmed to 37*^0 and frequently swiried to 
ensure an even suspension, while 1.0 ml allquots are added to each reaction tube. The tubes are then 
incubated for 60 minutes at 37 ""C. vortexing the tubes gently every 15 minutes to keep the cells evenly 
55 suspended. When the reaction is complete, the tubes are centrifuged at 4*^0 for 10 minutes at 1500 rpm to 
sediment the cells. One ml alk|UOts of supernatant are transferred to 12 mm by 75 mm polyethylene tubes 
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and 0.2 ml of 8% perchloric add is added to each tube. Blanks and totals are included In each test The 
blanks have cells and all reagents except antigen or anU-lgE. The totals contain 0^4 ml of 8% perchtoric 
add. one ml of cells and 0^ ml of buffer. All samples are then centrlfuged to remove the predpitaie protein. 

5 

Assay of Released Histamine bv the Automated Ruorometric Method 

This automated method has been described by Siraganian, R. P., in Anal. Biochem., 57, 383 (1974) and 
J. Immunol. Methods, 7, 283 (1975) and is based on the manual method of Shore. P. A., ^ a!.. J. Pharmacol. 

70 Bcp. Ther.. 2!L 182 0959). ^ o . n/ 

The automated system consists of the following Technicon Autoanalyzer II components: Sampler IV. 
Dual-Speed Proportioning Pump HI. Ruoronephelometer with a nanrow pass primary filter 7-80 and a 
secondary filter 3-74, Recorder, and Digital Printer. The manifold used is the one described by Siraganian 
vide supra, with the following modifications: the dialyzer is omitted; all pumping tubes pass through a single 

IS proportioning pump with large capacity and twice the volume of sample is taken for anaylsis. 

The automated chemistry consists of the following steps: Extraction from alkaUne saline into butanol. 
back extraction into dHute hydrochloric add by addition of heptane, reaction of histamine with a - 
phthaldialdehyde (OPT) at high pH and conversion of tfie OPT adduct to a stable fiuorophore with 
phosphoric acid. The reaction product is then passed through the fluorometer. The full scale response is 

20 adjusted to 50 ng histamine base with a ttireshold sensitivity of approximately 0.5 ng. 



^iSylaBsn of M SL Hist^ine Release TesS 

25 The instrument blank (wash) is substracted from the ng histamine of each sample. Then the ng 
histamine of each sample is divided by the mean of the three totals (cells lysed with perchloric add) to 
obtain percent release. 

Control samples contain antigen but no test compound. Blank (or spontaneous release) samples contain 
neither antigen nor test compound. The mean of the blanks (three replicates) is subtracted firom the percent 
30 release for controls and test compounds. 

The means for control and test compound groups are computed and the result for a test compound is 
computed as percent of control by the fbrmuia: 

% Histamine Release with Test C ompound 

3s 100 X — — , 

% Histamine Release in Controls 

Values obtained at different concentrations of test compound are used to calculate an ICso (the 
concentration in uM which causes a 50% inhibition of histamine release) by linear regression. A compound 
^ is considered active if the ICs, is S48 uM. 

The results of this test on typical compounds of tiiis invention appear in Table I. 
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TABLE I 

Inhibition of Histamine Release from 



»o ImmunoloqicallY Stimulated Human Basophils 





Compound 


1 

ICsodjM) 


75 


4-( 2-Furanyl )— 5-methyl-N-phenyl•2-pyri^nidin- 
alnine 


17.7 


20 


4-{ 4-Pyridinyl )-N-[ (3-tri£luoroiiiethyl )phenyl 
2 -pyr iznidinamine 


32.0 




N-( 4-Metlioxyphenyl )-4-( 3-pyridinyl ) -2- 
pynmxuxnanxiie 


1.4 


25 


N-Phenyl-4- ( 3-pyridiny 1 ) -2-pyrimidinamine 


0.9 




N- ( 4 -Acetylpheny 1 ) -4 - ( 3 -pyr idiny 1 ) -2- 
pyrinidinamine 


0.8* 


90 


M-(4-Pluorophenyl)-4-( 3-pyrxdinyl )-2- - 
pyrimidinaaine 


<48 




N~( 4>Methoxyphenyl ) -4- ( 2-pyridinyl ) -2-pyrimi- 
dinaodne 


8.3 


35 


N-( 4-Methoxyphenyl ) -4- { 4-pyridinyl ) -2-pyriml- 
dinsunine 


1.0 


40 


N-( 4-Fluorophenyl )-4- ( 4-pyridinyl ) -2-pyriiBi- 
dinamine 


1.9 




N-< 4-Bramophenyl )-4- ( 3-pyridiny 1 ) -2-pyrimi- 
dinamine 


2.3 


45 


4- ( 3-Pyridiny 1 ) -M- [ 3- ( trif luoromethyl ) phenyl 1 - 
2-pyrifliidinanine, hydrochloride 


0,7 


50 


4- < 2-Pyridiny 1 ) -H-( 3- ( trif luoromethyl ) phenyl J - 
2 -pyr imidinamine 


2.9 


N-( 4-Methoxyphenyl )-4-( 2-thienyl ) -2-pyrimi- 
dinamine 


3.9 



55 
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TABLE I (continued) 



compound ICsodiM) 



0.9 



N-(4-Ethylphenyl)-4-{l-methyl-lH-pyrrol-2- 1 <48 
y 1 } ->2-pyriiiiidinaiiiine 

N-Phenyl-4-(2-thienyl)-2-pyriiiiidinaniine | 31.7 

M- ( 3-Chloro74-«Bthy Iphenyl ) -4- ( 3-pyridinyl ) -2- 1 9.3 
pyrimidinamine 

N-(3-Methylpheayl)-4-(2-pyridinyl)-2-pyriiBi- j 0.7 
dinamine 

W-(3-MetJiylphenyl)-4-(4-pyridinyl)-2-pyriiiii- j 9.4 
dinamine 

N-Phenyl-4-( 4-pyridinyl ) -2-pyrimidinaaiine 

N-(3-Methylphenyl) -4- ( 3-pyridinyl )-2-pyriini- 1.5 
dinaaine | 

N-(4-Bthylphenyl)-4-(4-pyridinyl)-2-pyriaii- 7,7 
dinamine I 
H-(4-Ethylphenyl)-5-methyl-4-(4-pyridinyl)-2- <48 
pyrimidinamine | 

N-(4-Bthylpheayl)-4-( 3-pyridinyl )-2-pyrimi- <48 
dinamine I 

N-(4-Ethylphenyl)-4-<2-pyridinyl}-2-pyrimi- 2.1 
dinamine . I 

N- ( 3-Methylphenyl ) -4- ( 2-thienyl ) -2-pyr imi- 0.3 
dinamine | 

4-(2-Puranyl)-M-phenyl-2-pyrimidinamine j 48 

4- ( 2-Purany 1 ) -N- { 3-methy Ipheny 1 ) -2-pyrimi- j 3 . S 
dinamine ' { 

N-{4-Etiiylphenyl)-4-(6-methyl-3-pyridinyl)-2- 13.4 
pyrimidinamine 
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TABLE I (continued) 



Compound 


IC5o(MM) 


N-( 4-Ethylphenyl )-6-methy l-4-( 6-methyl-3- 
pyridinyl )-2-pyrimidinamine 


19.1 


N-t4-(4-Methyl.-i-pipera2inyl ) phenyl l-4-(2- 
thienyl )-2-pyriaidinainine 


<24 


N-( 4-Ethylphenyl )-4-pyrazinyl-2-i^riinidinaBiine 


2.8 


H- ( 3-Methylpheny 1 ) -4-pyra2lnyl-2-pyriJBi - 
dinamine 


5.4 


N-( 2-Methylphenyl )-4-( 4-pyridinyl )-2-pyrinii- 
dinamine 


3.9 


N- ( 3-Ethy Ipheny 1 ) -4- ( 4-pyridiny 1 ) -2-pyrimi- 
dinamine 


10.6 


H-< 2 , S-Dimethylphenyl ) -4- ( 4-pyridiny 1 )-2- 
pyrimidinamine 


47.1 


N- ( 2 , 3-Dimethylphenyl ) -4-( 4-pyridlnyl ) -2- 

pyrimidinamine 


20.2 


»- ( 3-Methylphenyl) -4- ( 3-thienyl ) -2-pyrxiaidin- 
anine 


3.8 


N- ( 2 r S-Oimethy Ipheny 1 ) -4- ( 2-pyridlnyl ) -2- 
pyrinidinsuDine 


<48 


N- ( 3 , S-Dimethylphenyl ) -4- ( 4-pyridiny 1 ) -2- 
pyrimidinauaine 


4.4 


N-l-Maphthalenyl-4-( 4-pyridiny 1 )-2-pyrimidin- 

amine 


31.3 


N- ( 3 , 5-Oimethy Iphenyl ) -4- ( 2-pyridinyl >-2- 
pyrimidinamine 


1.0 


N-l-Naphthalenyl-4- ( 2-pyridinyl-2-pyrimidin- 
^ine 


3.0 


M- ( 2 , 4-Dimethy Ipheny 1 ) -4 - { 4 -pyridiny 1 ) -2- 
pyrimidinamine 


24.0 
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TABLE I (continued) 



coinpouuu 1 


IC«A (uM) 


4-< 4-Pyridinyl ) -N-( 2 # 4 # 6— trxmetny ipnenyx } ^ i 
pyrimidinsunine 1 


10.5 j 


4- ( 2-Puranyl ) -5- { 4-niethoxypheiiy 1 ) -2-pyriiiiidiii- 
amine 1 


<48 


H-[4«»( 4-Methyl-l-piperazinyl jpnenyl j-4-i ^ 
pyridinyl ) — 2«-pyr imidinamine 1 


^24 I 
1 


4- ( 2-Furanyl ) -N- £ 3- ( trxfluoroniethy 1 ) phenyl 1 
pyrimidinamine ] 


^Ati 1 
<40 1 


N-( 4-Pluorophenyl )-4-{ 2-f Tiranyl ) -2-pyriiaidin- 
amine 




H-Cyclopeatyl-4-{ 2-pyrxdxnyl ) -2-pyriiBxdinaiBine 




H-Phenyi-4- ( 4-pyridinyl ) -2-pyriinidinaiiiine , 
coatpaaxuS. with 2-hydroaqr-l»2,3-propanetricar- 
boa^late (2sl) ! 


2.5 


N-Phenyl-4-(4-pyridinyl ) -2-pyrajiu.dinaiiixne# 
(Z)-2-butenedioa1:e (Isl) 


1 1 0 1 


M-Phenyl-4- ( 4-pyridinyl ) -2-pyrimidlnamine ^ 
sulfate 


3.0 


»-Phenyl-4- ( 4-pyridinyl ) -2-pyr imidinamine ^ 
dinitrate 




N- ( 4-Ethy Iphenyl ) -4- ( 4-pyridinyl ) -2-pyriWdin- 
aminer pyridine-l-oxide 


17.7 


N- < 3 r 4-Diiiiethylpheny 1 ) -4- ( 2-pyr idinyl ) -2- 
pyriaidinamine 




»- ( 4-Methoxypheny 1 ) -4-( 3-thieny 1 ) -2-pyrimidin- 
ainlne 


15.6 


( 3-Ethylpiienyl ) -4-{ 2-f urany 1 ) -2-pyrimidin- 
amine 


9.7 


4- ( lH-Indol-3-y 1 ) -N-pheny 1-2-pyrimidinamine 


3-0 
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5 


TABI-B I (continued) 






ComDound 


IC5n(uM} 


TO 


2-pyrixiiidinamine 


6.9 


15 


y 1 ) -2-pyriinidlnainine 


9.4 




amine 


48.0 


20 


amine 




25 


4- ( lH-lndol-2-y 1 ) -M- ( 3-methylpheny 1 ) -2-pyr imi - 
dinamine 


2.2 


4- [ [ 4- ( 4-Pyridinyl ) -2-pyrimidiny 1 J amino J - 
benzoic acid, met±Lyl ester 


27.5 


30 


N-( 3-Methylphenyl)-4-(4-quinolinyl )-2-pyrimi- 
dinamine 


10.9 




N-Phenyl-4-( -4-quinoliny 1 ) -2~pyrimidinamine 


3.0 


35 


£i*\ 4'*£siinyxpnenyx 4^'quxnoxxnyx i "•^•pyrxmi^ 
dinamine 


A O 




4* \ ^^jryxxaxnyx j i \ urxz xiioa ome wny x i pneny x j 
2*-pyrimidinafflineT sulfate 


n 


40 


i ^^necnyxpneny X i — 4^ 1 2^cnxeny x i '-z— pyrxmxaxn** 
ac^ine, sulfate 


^ • u 




4- ( 2-Puranyl ) -N- [ 3- (methylpheny 1 ) ] -2-pyrimi - 
dinamine , sulfate 


3.0 


45 


N-Pheny 1-4- ( 4-pyridinyl ) -2-pyr imidinamine , 
phosphate 


3.3 


50 


N-( 3 ,5-Dimethylphenyl )-4-(2-f uranyl )-2-pyrimi- 
dinamine 


0.7 




N- ( 3 , S -Dime thy Iphenyl ) -4- ( 2- thieny 1 ) -2-pyrimi- 
dinamine 


4.3 



ss 
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TABLE I (continued) 



Compound 1 


1 

IC5o(UM) 


{ 2 r 4-Dif luorppheny 1 ) --4- ( 4 -pr idiny 1 ) -2- j 
pyrimidinamine | 


<48 


N- ( 2 r 4-Dif luorophenyl ) -4- ( 3-pyridiny 1 ) -2- 1 
pyrimidinamine 1 


<48 


:3-*MetiivlDhenvl )— 4-(S-metJiYl-2— thienyl )— | 
^--pyrimidinamine 1 


1.4 


H- ( 2 , 6-Dif luorophenyl ) -4- ( 4-pyridiny 1 > -2- 1 
pyrimidinamine | 


2.9 


4- ( 4-Pvridinvl ) -N- £ 3- ( tr if luor ome thy 1 ) phenyl 1 - 
2-pyrimidinamine, sulfate 


<48 


N- ( 4-Methoxypheny 1 ) -4- ( 3 -pyr idiny 1 ) -2-pyr imi- 
dinamine, sulfate 


<48 


N-Phenvl-4- { 3-pyridiny 1 ) -2-pyrimidinamine , 1 
sulfate 


3.0 


4- < 3-Pyridinyl ) -N- ( 3- ( trif luoromethy 1 ) phenyl ]- 
2-pyrimidinamine# sulfate 


2.6 


N-Pheny 1-4- { 4-pyridiny 1 ) -2-pyrimidinamine , 
dihydrochloride 


3.0 


( 4- ( 1 r 1-Dimethylethy 1 ) phenyl ] -4- { 3 -pyr idin- 
yl 2-pyrimidinamine 


0.7 


N- ( 2 , 6-Dif luorophenyl ) -4- ( 3-pyridiny 1 ) -2- 
pyrimidinamine 


22.0 


N- { 4-Ethy Iphenyl ) -4- ( S-methy 1-2-thienyl ) -2- 
pyrimidinamine 


36.3 


N- 1 ( 3 , 4-Dimethy Iphenyl )methy 1 1 -4- ( 2-pyridinyl- 
2-pyrimidinamine 


39.8 


N- ( 3 , S-Dimethy Iphenyl ) -4- { 3-pyridiny 1 ) -2- 
pyrimidinamine , sulfate 


3.0 


N- ( 3 , 5-Dime thy Iphenyl ) -4- ( 3 -pyr idiny 1 ) -2- 
pyrimidinamine, phosphate 


3.0. 
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TABLE I (continued) 



Compound 


IC5o(uM) 


N-( 3-Methylphenyl ) -4- ( lH-pyrrol-2-yl ) -2- 


11.1 


4-( 5-Methyl-2-f uranyl )-N-( 3-inethylphenyl )-2- 

Py JL AAU Av* A 1 Id HI * 14W 


. 2.0 


4-Methyl-«-( 5-methyl-2-thienyl ) -N-phenyl-2- 


24.8 


N- { 4- (Difflethylamino ) phenyl J -4- ( 4-pyridiny 1 ) -2- 
pyxxnixcixiiaiu ne 


3.8 


N- ( 3>Methoxyphenyl y-4- ( 4-pyridiny 1 ) -2-pyriiiii- 

^ X nans 9. 


0.4 


N- ( 3 -Methoxypheny 1 ) -4- ( 2-pyridiny 1 ) -2-pyrimi- 


0.2 


N- [ 4- (Difflethylamino ) phenyl ] -4- { 2-pyridinyl ) -2- 


2.7 


N- ( 3-MethoxyphenyI ) -4- ( 3-pyridiny 1 ) -2-pyriiai- 

A 4 nam 4 nA 


0.3 


N- ( 3 , S-Dimethy Ipheay 1 ) -4- ( 3-pyridiny 1 ) -2- 

X XMIX UX UcUHX 


0.8 


4-C [4-(3-Pyridinyl )-2-pyrimidinyl]amino]- 


12.4 


N, N-Dimethy l-N • - [ 4- ( 3 -pyr idiny 1 ) -2-pyriiaidin- 
y iT"! r 4-benzenediainine 


3.7 


4- ( 2 , 5-Oiinethyl-3-£urany 1 ) -N-phenyl-2-pyriaii- 
dinamine ~ 


2.0 


N,N-Dimethyl-N' -£ 4-( 4-pyridinyl ) -2-pyrimi- 
diny 1 ) benzenediamine » trihydroehloride 


0.4 


4-(2,5-Dimethyl-3-furanyl )-N-( 3-niethylphenyl )- 
2-pyrimidinaiiiine 


28.5 


4- ( 2 , S-Oimethy 1-3-f urany 1 ) -N- ( 3 , S-dimethyl- 
phenyl-2-pyriinidinainine 


4.1 
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«panT.g T (continued) 



Compound 



IC5o(uM) 



i-Dimethyl-N* -t4-(2-pyridinyl )-2-p3^iinidi 



n- 



ylT-l#4-benze^ediaiiiiner dihydrochloride 

I- ( 2 , 5-Diniethyl-3-f urany 1 ) -N- ( 4-ethylphenyl ) - 
I — 2'py7iinidinaiiULhe 

N, N-Dinethyl-N • - C 4- ( 3-pyridinyl ) -2-pyrimi- 
[Sinyl I'l » 3-benzenediamine 

1 3-[ [4-(2-Pyridinyl )-2-pyrilnidinyllaminolben- 
|^oic acid, ethyl ester 

... j-Dimethyl-N'-C 4-(2-pyridinyl )-2-pyriinidin- 
j y iT-1 # 3-benzenediainine 
4-1 [4-<3-pyridinyl)-2-pyriinidinyllaminolphenol | 

1 3-{ [ 4- { 3-Pyridinyl ) -2-pyriiiiidinyl 1 amino Jben- 
Izoic acid, ethyl ester 

[-( 4-Hethoxyphenyl ) -4- ( 3-pyridinyl ) -2-pyriiiii- 



ixnamxnet 



^losphate 



f-(3 ,S-Diinethylphenyl )-4-( 2-pyridinyl )-2- 



Ipyrimidinamine, sulfate 

H-(4-( 2-Propenylory )phenyl l-4-(3-pyridinyl )-2- 1 
I pyrinidinamine 

N- ( 4- C 2- (Dimethy lamino ) ethoxy Iphenyl 1-4- 
( 3-pyridinyl ) -2-pyrimidinamine 

I N-Phenyl-4-( 3-pyridinyl ) '■2-pyxxmidLnamxn& , 
I phosphate 

N • - C 4- { 2-Purany 1 ) -2-pyrimidinyl 1 -N, H- 
I dimethy 1-1 , 4-benzenediamine 

N,N-Dimethyl-N« - 1 4- { 2-thienyl ) -2-pyrimidinyl 1 - 1 
1 * 4-benzendiamine 



4.4 



19.2 



1-7 



3.0 



0.5 



5-1 
20.3 



3-2 



0-6 



0-8 



0-5 



2,7 



1.9 



0.6 



- [ 4 - ( 2 , 5-Dimethy 1 -3 -f urany 1 ) -2-pyrimidinyl 1 - 4.9 



N,N-dimethyl-l , 4-benzenediamine 
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TABIf I (continued) 




Compound 


1 

ICsodiM) 


N , N-Oimethy 1-N • - ( 4- ( 3-nethy 1-2- thieny 1 ) -2- 
pyrinidinyl }-^T, 4*ben2enediaiiiine 


1.8 


N- ( 3 , S-Oimethy Ipheny 1 ) -4 - < 2-pyridiny 1 ) -2- 
pyrinidinainlne^ ^osphate 


0.3 


M^N-Oinethyl-N* -(4-(3-pyridinyl }-2-pyriaiidin- 
vlT—l>4~benzen6diaiBine« drilivdfoeliloflda 


1.5 


N-Dijnethyl-N« -1 4- ( 4-pyridiny 1 ) -2-pyriaiidin- 
y Ij^l 9 3'*benzenediainine 


3.5 


M^N-Dixnethyl-N" -[ 4-inethyl-6-( 4-pyridinyl )-2- 
pyrimidinyl ] --1 , 4'-benzenedia]nine 


37.7 


N- [ 4- £ 3 -Dimethy lamino ) propo:]^ ] phenyl ] -4- ( 3- 
pyr idiny 1 ) ^2'pyriiiiidinamine 


O.S 


N-C 4-C 2-Diethylamino )ethoxy 1 phenyl 1 -4-( 3- 
pyridinyl )-»2*pyrlm£dinaiiiine 


0.2 


N- [ 4- £ 2-Diiiiethylaiiiino )ethoxy ] phenyl ] -4- ( 3- 
pyrxdinyl)'-2-pyriad.diaamxne« hydrochloride 


0.5 


4-( (4-(3-Pyridinyl )-2-pyrimidinyl ]afflino]ben- 

zoic acid 


7.6 


N,N-Diii»thyl-N« -(4-(2-pyridinyl )-2-pyri«idin- 
rlT'~l#3— benzenediaaine* dihvdrochloride 


0.5 


N,M-Diniethyl-N* -( 4- ( 2-pyridiny 1 )-2-pyriiiiidin.- 
flT'l^S^aenzenediamine^ y%vAr-t^vt i <if4 


1.0 


S-<3 •5-Dimethylphenyl )-4-(2-furanyl )-5-«iethyl- 
2-pyriau.dinaBine 


<24 


Hr N-Di«ethyl-N' - [ 4- < 4-pyridiny 1 ) -2-pyriiiiidin- 
ylj-l , 3-benzenediaffline , dihydrochloride 


0.5 


N • - 1 4- ( 2-Furanyl ).-5-iiiethyl-2-pyriiiiidinyl J -N,N- 
dimethyl -1 , 4-benzenediaiiiine 


6.1 
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TABLE I (continued) 



Compound 


1 

IC5o(yM) 


4- ( 2-Puranyl ) -5-inetliyl-N-phenyl-2-pyriniiclin- 
amine, sulfate 


5.0 


N« - [ 4- ( 2-Ben2o£uranyl ) -a-pyrimidiny 1 ] -N , N-di- 
methyl«*l # 4-benzenediamine 


5.6 


4-Biethyl-N-phenyl-<-(2-pyridinyl )-2-pyrimi- 
dinamine *~ 


26.8 


4-C 1 4-( 4-(Pyridinyl )-2-pyrimidinyl ] amino 1 - 
phenol 


3.3 


N-£ 4-[2-(Diaethylamino )ethoxy Iphenyl ]-4-( 4- 
pyridinyl )-*2*-pyrimidinamine 


1.5 


K.£4.[2*(Dimethylamino)et:hoxy]phenyl]N' ,N'- 
dimethyl-N-C 4-< 4-p3rridinyl ) -2-pyrimidiny 1 J - 
1 , 2-etfaanediamine 


9.1 


N-C 4-£ 3-Dimethylamino )propoxy Iphenyl l-4-{ 4- 
pyridiny 1 ) «»2«-pyri]Bidinamine 


1.3 


N- ( 4- C 2- (Diethy lafflino ) ethoxy ] phenyl 1 -4- ( 4- 
pyridinyl ) -2-*pyrimidinamine 


0.2 


4-[2-C (4-Methoaqfphenyl)aminol-4-pyrimidinyll- 
l-me-thylpyridiniumr iodide 


33.3 


cLlnyl)]-l,3-benzenediaiBine, sulfate ^ 


1-0 


M, NH>iinethyl-N • - £ 4-( 2-thienyl ) -2-pyrimidinyl 1 - 
1 , a-benzenedianine 


2.4 


N , N-H3iinethy 1«N • - 1 4-< S-iiiethyl-2-f uranyl ) -2- 
pyriaidinyl ]-l , 3-benzenediamine 


1.6 


N • - ( 4- ( 2 , 5-Dimethyl-3-£uranyl ) -2-pyriaiidiny 1 ] - 
N,N-diiiiethyl-l , 3-^>enzenediamine 


<24 


N-t2-(DiethylaiBino)ethyl l-4-[ C4-( 3-pyridin- 
yl ) -2-pyrisiidinyl janino Ibenzamide 


0.8 
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TABLjS I (continued) 



Compound 


XC50 ( yM } 


4- £ [ 4- ( 4-Pyrxdiny 1 ) -2-pyrxmxdiny 1 j anxno ] — 
phenoxy] acetic acid, ethyl ester 


1% ft 


N-Diethyl-N* - 1 4-( 4-pyridinyl )-2-pyrimidin- 
ylT-*l # 4<*benzenediamine 




N r N-Dxmethyl-N • - ( 4-iiiethy ( 2-pyrxdxny 1 ) -2- 
pyrinidiny 1 ] -1 # 4-benzenediainine 




N-C4«(lH-liiiida2ol-l-yl )phenyl l-4-<4-pyridin- 
y 1 ) -2-pyriiiiidinaiiiine 


12«3 


N-[ 4-( 4-Pyrxdxnyl )-2-pyrxniidinyl j -1 ^ 4-ben2ene- 
diamine, hydrochloride 




N,N-Diethyl-N* -( 4- ( 3-pyridinyl )-2-pyrimi- 
diny 1 ] -1 , 4-b^zenediamine 




N- [ 4- ( lH-Imidazol«l-y 1 ) phenyl 1 -4- ( 3-pyridin- 
yl )-2-pyrimidinamine 


1.3 


l-£ 4- £ [ 4-< 3-Pyridiny 1 ) -2-pyrimidiny 1 1 amino ] - 
phenyl lethanone, oxime 


11.4 


1- [ 4- [ [ 4- ( 3-Pyridinyl ) -2-pyr imidiny 1 ] amino ] - 
phenyl ]ethanone, O-methyloxime 


5.1 


N r N-Diethy l-N* - ( 4- ( 2-pyridiny 1 ) -2-pyrimidin- 
ylT'l , 4-benzenediamine 


10.1 


N- [ 4 - ( iH-Imidazol-l-yl ) phenyl ] -4- ( 2-pyrfdin- 
yl )-2-pyrimidinamine 


1.8 


4-(2-Puranyl )-N-t 4-(lH-imidazol-l-yl )phenyl J-^ 
2-pyrimidinamine 


2.2 


N-Methyl-4-[ [ 4-( 3-pyridinyl )-2-pyrimidinyl ] - 
amino ] -benzamide 


4.6 


N,N-Dimethyl-N'-£4-(S-methyl-2-thienyl)-2- 
pyrimidiny 1 ] -1 # S'-benzenediamine 


5.7 
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TABLE J f continued) 



Compound 



ICsodiM) 



1 



N ,N-Diiiiethyl-N ' - [ 4-( 3-thienyl ) -2-pyriinidinyl 1- 
1 , 4-benzenediamine 

N-C 1-t 4-t 1 4-( 3-Pyridinyl ) -2-pyriiaidinyl 1 - 
unino Iphenyl l«tiiy 1 1 f omMunide 

N-t 4-Cl-Aminoetliyl ) phenyl 1-4- ( 3-pyridinyl ) - 
'J-pyriaiidinainine, trihydrochloride 

4-{ l4-(3-pyridinyl )-2-pyrimidinyl laminolbena- 
enesulfonaaide 

N-( 3-Chlorophenyl )-4-(4-pyridinyl )-2-pyrinii- 
dinamine 

N- ( 3-Chlorophenyl ) -4- ( 3-pyr idiny 1 ) -2-pyriitti- 
^inamine 

N- ( 3-liethoxyphenyl ) -4-( 3-tHienyl ) -2-pyriiQidin- 
amine 

N-Methyl-S-[4-£ [4-( 3-pyridinyl )-2-pyriiiiidin- 
yl ] amino ] ]^enyl ] acetanide 

N-Methyl-H-C4-[ [4-(4-pyi?idinyl )-2-pyriiiiidin- 
y 1 ] amino ) phenyl ] acet amide 

M-Methyl-N- 1 4- C [ 4-r ( 2-pyridinyl ) -2-pyrimidin- 
y 1 ] amino ] phenyl ] acetamide 

[ 4- ( 2^Furanyl ) -N- ( 3-methoxypheny 1 ) -2-pyrimi- 
dinamine 

4-(2-Benzof uranyl 3-metho:q^henyl )-2- 
pyrimidinamine 

Oxo t phenyl [ 4- ( 4-pyr idiny 1 ) -2-pyrimidiay 1 1 - 
amino] acetic acid, ethyl ester 

N- [ 4- 1 [ 4- ( 4-Pyridinyl ) -2-pyrimidinyl 1 amino 1 - 
phenyl ] acetamide 



2.1 

0.4 

0.8 

0.2 

3.1 

1.5 

1.7 

1.1 

0.1 

0.6 

0.3 

1.2 

2.1 

5.3 
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TABLE I (continued) 



Compound 



N,N-Dimethyl-N«-C4-<2-furanyl)-5-mcthyl-2- 40 
pyrimidiny 1 ] 3-benzenedi amine 

N-[ 4-1 1 4- ( 3-Pyridinyl ) -2-pyrimidiny 1 J amino J - 3.6 
phenyl jacetamide 

4-{ [ 4- ( 2-Pyridinyl )-2»pyrifflidinyl Jamino 1 - 4,5 
benzenesulfonamide 

N-£ 4-[ ( 4-( 2-Pyridinyl )-2-pyrimidiny 1 J amino J- 1 • 5 

phenyl lacetamide 

N- ( 3-Methoxyphenyl ) -4- ( 2-thieny 1 ) -2-pyr imi - 0,9 
dinamine 

N- [ 4-( 4-Methyl-l-piperaziny 1 ) phenyl ] -4- ( 3- 1 • S 

py ridiny 1 ) •2-pyrimidinamine 

N- ( 3 -Me thoxypheny 1 ) -4 - ( 5 -me thy 1-2-thienyl)- 2,3 
2-pyximidinamlne 

M-(3-Chlorophenyl)-4-(2-pyridinyl )-2-pyrimi- 1.3 
dinamine 

4-(2-Furanyl)-M-C4-(4-methyl-l-piperazinyl}- 1.8 
phenyl ] -2 -pyrimidinamine 

H- C 4- (4-Metiiyl*i-piperazinyl) phenyl ] -4- ( 4- o . 6 

pyridinyl) -2-pyrimidinamine 

H- ( 3 -Methoxyphenyl ) -4- ( 2 , 5-dimethyl-3-f uran- 5 . 8 

yl ) *2-pyrimidinamlne 

Ur [4- (2-Pyridinyl) -2-pyriaidinyl ] -1 , 4-benzene- l . o 
diamine, dihydrochloride 

H- (3-Pluorophenyl) -4- ( 4 -pyridinyl) -2 -pyrimi- o . 7 

dinamxne 

H7(3-Pluorophenyl) -4- (3 -pyridinyl) -2-pyrimi- 3 . 3 

dinamxne 

^7 (3-Flucrophenyl) -4- (2-pyridinyl) -2-pyrimi- o . 9 

dxnamxne 

1- [ 3- [ [4- (3-Pyridinyl) -2 -pyrimidiny 1 ] amino] - I 4.1 
phenyl ] ethanone 
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TABLE I (continued) 



I Ccsmpound 


IC- (;iM) 


1 fi-Methyl-M* - [ 4- ( 3-pyridinyl ) -2-pyrimidinyl ] - 
1 1, 4-benzenediamine 


2.1 


1 li-C4-(3--MetHyleiAyl)phenyl]-4-(3-pyridinyl) - 
1 2-pyrimidlnamine 


1-1 


1 S-Methyl-N • - [ 4- (2-pyridinyl) -2-pyrimidinyl ] - 
1 1,4-benzenedieaaine 


1.4 


1 ( 3 -Ethylphenyl ) -4- ( 3-pyridinyl ) -2-pyr imi- 
1 dlnamine 


1.7 


1 li-(3-Ethylphenyl) -4- (2-pyridinyl) -2-pyrimi- 
1 dlnamine 


1.4 


J 3-[ [4-(2-Pyridinyl) -2-pyrimidinyl]amino]ben- 
1 zenesulf onamlde 


0.7 


1 3-r r4^(3-PyridinYl) -2-pyrimidinyl] amino] ben- 
1 zenesulfonsunlde 


0.2 


ji_ j;4_(l, l-Dimethylethyl) phenyl] -4- {2-thienyl) - 
1 2-pyrimidihamine 


4.6 


I H,M-Oiethyl-H' -[4-(2-furanyl) -2-pyrimidinyl] - 
i 1,4-banzanediamine 


3.4 


1 3_[ [4-(4-Pyridinyl) -2-pyriiiiidinyl] amino ]- 
I benzenesulfonamide 


0.5 


M, N-Dimethyl-H • -C4- (4-pyridinyl) -2-pyrimi- 
1 dinyl]-l/2-benzanediamine, funara-te 


36.2 


2- c 1- C 4- C C 4- ( 3 -pyridinyl ) -2-pyrimidinyl ] amino ] 
1 piieny X j euny Xiciene j ayai^axxaewaa. j-»w^«u*fc^^ 


8.1 


1 M-C4-C2-Cbis(l, 1-Dimetbyletbyl ) amino ] ethoxy ] - 
1 pbenyl ] -4- (3-pyridinyl ) -2-pyrimidinamine 


4.6 


cr-Metbyl-4-C C4-(3-pyi^i<iinyi> -2-pyrimidinyl ]- 
1 amino Ibenzeneme-thanol 


4.5 


1 N-[l-C3-[[4-(3-I>yridinyl) -2-pyrimidinyl] - 
1 amino ] phenyl ] ethyl ] formamide 


4.6 


1 S-C3-CC4-( 4-Pyridinyl ) -2-pyrimidinyl ] amino ] - 
1 phenyl ] acetamide 


2.1 
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TABLE I rcon tinned^ 


• 


Compound 




[ 3 - L [ 4- ( 3 -Pyr idiny 1 ) -2 -pyr imidiny 1 ] amino ] - 

Dn6iiY^ J CLwtSwaiOXUtS 


5.0 


M- [4- (3-Pyridinyl) -2-pyrimidinyl ] -1^ 3-benzene- 

Q XBHUXJI^ / Ally ViX WWAAA WX X\<i w 


0.4 


K^N-Dicthyl-N' -[4-(5-methyl-2--furanyl) •-2-- 


28.0 


Ur ( 3-Metaio3cyphenyl ) -4 - ( 5-methy 1-2 - f urany 1 ) -2 - 
py^xmxviUicuuine 


1.2 


H-[3-[[4-(2 -Pyridiny 1 ) -2-pyrimidinyl ] amino ] - 
pnGnyx j aws wainxaG 


0.3 


H- [ 3- ( iH-Imidazol-l-yl) phenyl ] -4- ( 2-pyri- 
a xny X j — 4S — py nmidixioinxiie 


0*1 


H- [ 4- (4-Pyridinyl) -2-pyrimidinyl ] -1 , 3-ben2ene- 
di amine 


1-0 


H- [ 2-Methyl-4- [ [ 4- ( 4-pyridinyl) -2-pyrimi- 
dinyl ] amino ] phenyl ] acetamide j 


1.2 


j 

2-Methyl-N- [4- (4-pyridinyl) -2-pyrimidxnyl ] - ! 
1 , 4 -benzenediamine , dihydrochlor ide \ 


0.9 


H- C 4 - ( 2-Pyridinyl) -2-pyriaidinyl ] -1 # 3 -benzene- 

a X o rnxiits 


0.2 


H- [ 4- [ [ 4 - ( 5-Methyl-2-thieny 1 ) -2-pyrimidinyl ] - 
cunmw J pneziy X j owe wcuiixGie 


0.3 


1£- [ 3 - ( 1-Aminoe-thyl ) phenyl ] -4- ( 3-pyr idiny 1 ) -2 - 

gfjf XXliI.XW L1*CIIUXX*C 0 WJb XlAyUX WWAAXUX xuvs 


5.1 


H- [ 3 - [ 2 - ( Diethy laaino ) ethoxy ] phenyl ] -4 - ( 3 - 
pyrxQxnyx j — 2— pyrxmxcixnamxne 


2.8 


H- (2-Methoxyphenyl) -4- (3-pyridinyl) -2-pyrimi- 

wlXXlcUXl XilS 


9.8 


N- [ 4 - [ [ 4 - ( 2-Thienyl ) -2-pyrimidinyl ] amino ] - 

£j 11^X1 X J awe wainxae 


0.2 


H- [ 2 -Methyl -4- C 4- (3-pyridinyl ) -2-pyrimidinyl ] - 
nhenvl 1 acetamide 


1.8 


H • - C 4 - ( 2 -Benzo f urany 1 ) -2-pyrimidinyl ] -N , M- 
die1ihyl-l , 4 -benzenediamine 


6.2 
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TABLE I (continued) 



Compoiind ^^50^^^ 



0.4 



N-[4-CC4-(2-Furanyl)--2-pyrimidinyl]amino]- | 0.7 
phenyl ] ace-tasiide 

N- [ 4-^ ( IH-Imidazol-l-yl ) -3 - ( trif luoromethy 1 ) - 
phenyl] -4- (4-pyridinyl) -2-pyrimidinamine 

N-t3-{lH-Iiaida2ol-l-yl) plienyll-4--(3-pyri- f 0.1 
dinyl) -a-pyrimidinamine 

2- C [4- {3-Pyridinyl) -2-pyrimidinyl] amino ] - J 23.5 
phenol 

4- (2-Furanyl) -N- [ 3- ( IH-imidazol-l-yl) phenyl ] - | 0.8 
2-pyriinidinamine 

[ 3 - C 2- ( Diethylamino ) ethoxy ] phenyl ] -4 - ( 2 - f 1-3 
furanyl) -2-pyrimidxnamine 

N-r4- (IH-Imidazol-l-yl) -3- (trif luoromethy 1) - I 1-6 
phenyl ] -4 - ( 2-pyridinyl ) -2-pyrimidinamine 

j£.£3^£2-(Diethylamino)ethoxy3phenyll-4-(2- E - 0.6 ^ 

tihienyl) -2-pyrinidinaiaine V j 

j£« £3- [2- (Diethylamino) etioxy] phenyl ] -4- (4- 
pyridinyl) -2-pyriiiiidinamine 

2j[-[4-(4-Pyridinyl) -2-pyrimidinyl]-lr4-ben- J 2.4 
zenediaaine 4 

N- [ 3 - ( IH- Imidazol - 1-yl ) phenyl ] -4- (4-pyr idinyl ) -1 o.*f 
2-pyrimidinamine | 

N-[3-(lH-Imida2ol-l-yl)phenyll-4-(2-thienyl)-2-l O.Z 
py r imi d inamine I 



0.7 



The ability of these compounds to inhibit lipoxygenase activity in terms of the suppress ion o f the 
release and biosynthesis of leukotriene B4{LTB4) and 5-hydroxy-«cosaletraenoic acid p-HETE) was 
measured as follows. , 

In this assay 3«!0' peritoneal neutrophils derived from guinea pigs were Incubated at 37-C m 
Dulbeccos buffer containing 50mM tris buffer (pH 7.4). Five minutes before the addition of KX) uM 
arachidonic add and 20 uM calcium ionophore (A23187), control vehicle or the test compounds were added 
to the neutrophils at a concentration of 10 ugfmL 

Three minutes after the addition of arachidonic acid and calcium ionophore the total lipid was 
partitioned Into chlorofonn after adjusting the pH to 3 with citric add and the addition of equal parts of 
methanol and chloroform. 

The 5-HETE and LTB4 were resolved by HPLC using a 5 uM 4'^ 25 cm octadecyl silica column (IBM 
Instruments) with 70^% methanol in water adjusted to pH 3.0 with acetic add. As the mobile phase was 
pumped at 1.0 mIMiinute. LTB4 and S-HETE were detected by absoriaance at 270 and 236 nm. respectively. 
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LTB4 and 5*HETE were quantitated by comparison with the control and the results were expressed as a 
percent of control. The lower the percentage, the more active the compound. 

The results of this test on representative compounds of this invention appear in Table II. 

5 



TABLE 11 



Inhibition of Neutrophil Lipoxygenase frott 
Ii nmunolocrlcallv Stimulated Guinea Pig Heutrophllea 



75 




% Inhibition 




Compound 


Z.1S4 




20 


< 3-Pyrldinyl ) -M-( 3«trif luoromethyX 1 - 
phenyl ] «-2-pyrimi3inanine 


S8*l 




25 


M- ( A -Acety Ipheny 1 ) -4 - ( 3 -pyridiny 1 ) -2- 
py r imidinaml ne 

M-{4-Fluorophenyl )-4-(2-pyridinyl )-2- 
pyrimidinanine 




37.0 
4S.0 


30 


( 4«Methylphenyl ) -4- ( 4 -pyridiny 1 }-2- . 
pyrimidinaaiine 

H- (4 -Fluorophenyl ) -4 - { 4 -pyr idlny 1 ) -2- 
pyrimldinasiine 




45.0 

53.0 


35 


4- ( 3-Pyrlainyl ) -N-l 3'trif luoromethyl ) - 
pheny 1 1 -2<-pyriaidinamine 

N-Ph«ny 1-4- < 4 -pyridiayl ) -2-pyrimidinamine 




58.0 
58.0 


40 


M-(3-Methylpheiiyl)-4-(3-pyridinyl )-2- 
pyrimidinanine 




40.0 


45 


N-(4-Ethylphenyl)-4-(4-pyridinyl}-2- 
pyrimidinaain« 


33.9 


41.0 




N-<4-Ethylphenyl)-4-(2-pyridlnyl)-2- 
pyrimidin«ttiae 


29.5 


41.0 


SO 


4-<2-Puranyl )-M-<3-in«thylphenyl )-2-pyrlmi- 
dinamine ~ 


7,4 


3.0 




N- 1 4 - { 4 -Me thy 1 -1 -pi per a z i ny 1 ) phenyl 1 -4 - 
(2-thienyl )-2-pyria»idinamine 


4B.0 
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TABLE II f«=Qntinued) 





1 Inhibition 1 


Compound 


LTB4 


5-BETE 1 


M- f 4 -EtihvlDhenvl ) -4 - ( 6-ffle thy 1 -3 -py r idin- 
y 1 ) «2-pyriaidinaiiilne 


S3. 4 


54.0 1 


dinamine 




so.o 1 


K«r 3<-&tiivlfilieiiyl )-4-(4-pyridinyl )-*2- 
^frimidi&aaine 


36.4 


28.7 1 


M- 1 2 3-Di»ethvlplifiny 1 ) -4- ( 4-pyridiny 1 ) -2- 
pyrizoldinaaine 


58.4 




ia^9hMvl«-4*-(3^thienvl )-2-pyriinidinaniine 




56.0 


N- ( 3>Hethylphenyl )-4r ( 3-thienyl ) -2-pyrimi- 




48.0 1 


N->( 4>EthylFbenYl ) -4- ( 3-thieny 1 ) -2-pyrinii- 




56.0 1 


N-(2,4-.Dinethylphenyl )-4-(2-pyridiayl )-2- 
pyriaidinaaine 




54.0 1 


»-< 3 , S-Di»ethylph«ny 1 ) -4- ( 4-pyrxdinyl ) -2- 
pyrimidinaaine 


53.1 


54.0 1 


H- ( 2-«etho3cyph«nyl- ) -4 - ( 4-pyridiny 1 > -2- 
pyrimidinaBine 


17.4 


21.0 


M- ( 2 , S-Diaethoxypheny 1 ) -4- ( 4-pyridiny 1 ) - 
2 -py riaidinamine 


43.2 


47.0 


N-{ 2 , 4-Diiiethylpheny 1 ) -4- ( 4-pyridiny 1 ) -2- 
pyrimidinaaine 


37.0 


43.0 


N- ( 2-ltethoxy-5-methy Ipheny 1 ) -4 - ( 2-pyridin- 
y 1 ) -2-pyriaidinanine 




54.0 
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TABLE II (continued) 





% Inbibition 


Compound 


LTB4 


5-HETE 


4-< 4-Pyridinyl ) -M-( 2 , 4 , 6-trijBetAylphenyl )- 
2 ""pyjTxiBxdx ndinxne 


S3. 6 




4-<2-Furanyl )-N-(4-inethoxyphenyl )-2- 
pyxrinxdinainxne 




44.0 


4-< 2-Puranyl ) -N-[ 3-trif luoroaethyl )- 


4S.0 


49.0 


N-<4-Fluorophenyl )-4-<2-fiiranyl )--2-pyrimi- 
^xnamxne 


33.0 




N-Phenyl-4-{ 4-pyridxnyl )-2-pyriinxdinamine, 
compound wi^ 2— hydx'Oxy*-'l#2#3^propanetei^ 
carboxy late (2:1) 


58.0 




N-[ (3,4-Dixnethylphenyl)iiie^yl]— 4-(4«- 
pyridinyl )-2-pyrimidxnaxnine 


24«0 


36.0 


H**Plienyl^4*( 4~py7xdxnyl ) ^2'^pyxxiiixdx naming # 
sulfate 






4^( 2**8ezi2o^ujrAnvl ) *t}« i 3«4iAtHvloiienvX ) «»2^ 

pyriaidinamine 


46.1 




ll-(4-Ethylphenyl )-4-(4-pYridinyl )-2- 

py 7 xzBXQx nanxne 




19.0 


N- ( 3 , 4-Diinethy Ipheny 1 ) -4- < 4-pyridinyl ) -2- 

pyrimidinainine 




19.0 


N-(3 ^ 4-Oiniethy Iphenyl ) -4-( 2-pyridinyl )-2- 
pyrilnidxnaInine 


17.3 


35.0 


N-(4-Fluorophenyl )-4-(3-thienyl )-2-pyriini- 
dinanine 


51. 6 




4 - ( 1 0 H-Pheno t h i a z i n- 2 -y 1 ) -N-pheny 1 -2 - 
pyriinidinainine 




48.0 
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TflPfg TT f continued) 



1 \ 


1 Inhibition | 


Compounci i ' 


LTB4 


SHBEXB 


4- ( iH-Indol-3-yl ) -N-pheny 1-2-pyrimiaxn i 


41«2 


39.0 


asuL&e 1 






H- ( 2-«etho3^5-iBetliylphenyl ) -4- ( 4-pyriOin i 
pl}<-2— pyriaidinamine i 


44.7 


37.0 


( 3-Methy Iphenyl ) -4- { 1-meUiyl-lH-pyrrox i 
2— yl ) -2-pyrimidinainine j 




60.0 


4-{l-!4ethy l-lH-pyrrol-2-yl ) -N-phenyl-2- 
pyrimidinamine 




S7.0 


N- ( 4-Ethy Iphenyl ) -4- ( lH-indol-3-yl ) -2- 
pyriaxdinamine | 






N-l 1 A ^-Biphenyl 1 -4-yl^ { 4-pyridiny 1 ) -2- 
pyrixnldinamine 






4-( [4-(4-Pyridinyl )-2-pyrimidiayll-ainiao1- 
benzoic acid, methyl ester 




47.0 


N--t3-Methylphenyl)-4-(4-quinoliayl )-2- 
pyrixBidinamine 


16.0 




H-Phenyl-4-(4-quinolinyl )-2-pyrimidinamiiie 


|46.4 


S7.0 


N-(4-Ethylphenyl)-4-{4-<3[uinolinyl )-2- ^ 
pyrimidinamine 




S8.0 


M- ( 3 ^S-Dimethy Iphenyl ) ~4 - ( 2-£urany 1 ) -2- 
pyrimidinamine 


|s6.1 




N- ( 4- ( 1 * 1-Dimethy lethy 1 ) phenyl 1 -4- ( 4- 
pyridinyl )^2-pyrimidinamine 


47.8 


S4.0 


N-Methyl-N-phenyl-4-(2-pyridinyl)-2- 
pyrimidinamine 


58. 1 


54. 0 
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TABLE II (continued) 





% Inhibition 


Compound 


LTB4 


S-HETE 


N— Phenyl— 4— ( IH— pyrrol— 2— yl ) — 2— pyrimidin— 
amine 


55. 4 




N-( 4-Ethylphenyl )-4-(lH-pyrrol-2-yl )-2- 
pyrimidlnamine ^ 


32.6 


54.0 


4- ( 3-Pyridiny 1 ) -N- ( 3- ( trif luoromethyl ) - 
phenyl ]-2-pyrimidin2unine sulfate 


37,3 


49.0 


N— Phenyl— 4— ( 4 — pyridiny 1 ) —2— pyrimidlnamine # 
dihydrochloride 


48.0 


43.0 


4— ( 3<-*Methvl'-2«1rhienvl ) — ohenvl— 2— Dvrimi— 
dinamine 




59-0 


^ — \ mt — neXwiiy X — — r urany x j — w— \ ^— ine wny xpneny x / — 
2-pyrimidinaffline 






2-pyrimidinamine 






yl } -2-pyrimidinaffline 


16.6 


12.4 


N-( 3-Methoxyphenyl )-4-(4-pyridinyl )-2- 
pyrimidinamine 


31.2 


50.0 


N- f 4 - ( Dime thy lamino ) pheny 1 1 - 4 - ( 2 -py r i din- 
yl ) -2 -pyrimidlnamine 


20.1 


17.2 


N- ( 3 ^ S-pimethy Ipheny 1 ) -4- ( 3-pyridiny 1 ) - 
2-pyrimidinamine 


50.7 


56.0 


4-[ [4-(3-Pyridinyl )-2-pyrimidinyl laminoj- 
benzoic acid, ethyl ester 


35. 8 


47.0 


N,N-Oimethyl-N-« l4-(3-pyridinyl )-2-pyrimi- 
diny 1 ] -1 , 4-benzenediamine 

1 


43.4 


34.0 
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TABLE II (continued) 



1 1 


1 Inhibition 


ConpouncL 1' 


LTB4 


S-HETE 


4. (2^ 5HDimethyl-3-f uranyl ) -N-phenyl-2- 
py]rxiBxaxnasixn« i 


46-9 


56.0 


N.N-^5iinethyl-N*-(4-(4-pyridinyl)-2- | 
chloride 1 


40.7 


37,0 


ll?;;i5!5^^Hzei^diLSSt diSydrocSoride 


37.6 


39.0 


phenol 




30.0 


^ r r / "3 »«*^^>Kvivi i«^««vpxiitxdinvl Idinxnoi* 
3—1 \ 4^1 j^yyricixxiyx i ******** ** J J*—— « 

benzoic acid, etiiyl ester 


36.1 


50.0 


N— ( 3 , 5— Dxnxetny Ipneny 1 i — \ ^ py«^i.*****jf * / ^ 
pyrimidinamine , sulfate 


SO.O 




N- £ 4— ( 2— Propeny loxy ) pneny x j — * — \ ^ pytii-iA** 
yl )— 2— pyrimidinamine 


134.1 




H' [4-(2-Furanyl)-2-pyrimidinyll-NeN-dim- 
ethy 1--1 ,4— benzenediamine 


16.9 


16.9 


N-Dimethy 1-N • - £ 4- ( 2-thieny 1 ) -2-pyrimi- 
diny 1 ] -1 # 4-benzenediamine 

> 


49.8 


17.8 


S« - 1 4- ( 2 , 5-Dimethyl-3-f urany 1 ) -2-pyriiai- 
dinyl l-N,N-diinethyl-l , 4-benzenediaiBxne 


21.6 


17.0 


N, N-Dimethyl-N ' - ( 4- ( 3-inethyl-2-thienyl ) - 
2-pyriinidiny lT-1 # 4-benzenediajnine 


16.4 


13.6 


N, N-Dimethyl-N ' - [ 4- { 3-pyridiny 1 ) -2-pyrimi- 
dinyl 1 -1 , 4-ben2enedianiine , trihydro- 
ctiloride 


-46.8 


42.0 


K,N-Ditnethy-N' 4-( 4-pyridinyl )-2-pyrimi- 
dinyl 1—1 , 3— benzenediamine 


51-J 
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TABLE II (continued) 





% Inhibition 


Compound 


LTB4 


5— HETE 


N-Dimethyl-N* - 1 4-inet:hyl-6-( 4-pyridin- 
ylT-2-pyrilnidTnyl 1-1 , 4-benzenediamine 


1« 6 


10 • u 


N- ( 3 , S-Oimethylpheny 1 ) -4-methy 1-6- ( 3- 
pyridiny 1 } -2-pyrimidinamine 


32*7 


40.0 


- [ 4-( 2-Farany 1 ) -5-«ethyl-2-pyriniidiny 1 ] - 
Nr N*-difflethyl-l 9 4-ben2endiamine 


3.6 




4-< 2-Puranyl ) -S-methyl-H-pheny 1-2-pyriini- 
dlnamine^ sulfate 


52.4 




N*-C4-{2-Benzofuranyl)-2-pyrimldinyl 
dimethyl-l , 4-benzenediamine ^ 


22.9 


30.0 


4-M0thy 1-N-pheny 1-6- ( 2-pyridiny 1 ) -2- 
pyrimidinainine - 


30.3 


42.0 


4-[ (4-(4-Pyridinyl )-2-pyrimidinyl Haminol- 
phenol 




36.0 


N- ( 4-Methoxyphenyl ) -N-methy 1-4 - ( 4-pyridln- 
yl-2-pyrimidinaiiiine 


57.4 




H, N-Dimethyl-N* -[ 4- ( 2-thienyl ) -2-pyriiBl- 
diny 1 ] -1 , 3-benzenediaiiiine 


39.6 


50.0 


N,N-Diiiiethyl-K' -[ 4-< S-nethyl-2r£uranyl }-2- 
pyriaidiny 1 ] -1 , 3-benzenedianlne 


31.1 


37.7 


H-Mothyl-N • - C 4 - ( 2-pyr idiny 1 ) -2 -py r imi- 
dinyl ] *1 # 4-benzenediainine 


24.1 


53.6 


M- C 1- C 3- C [ 4- ( 3 -Pyridiny 1 ) -2-pyrimidinyl ] - 
amino ] phenyl ] ethyl ] f ormamide 


34.0 




H- [ 4- C [ 4- ( 5-Methyl-2-thienyl ) -2-pyrimi- 
dinyl ] amino ] phenyl ] acetamide 


51.0 


46.0 


H • - [4- (2-Benzof uranyl) -2-pyrimidinyl ] , N- 
diethyl-1 , 4-benzenediamine 


51.0 


45.0 


H- [ 4- ( IH-Imidazol-l-yl) -3- ( trif luoro- 
methyl) phenyl] -4- (4-pyridinyl) -2- 
pyrimidlnamine 


20.0 


16.0 
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TABLE II (continued) 





% Inhibition 


Compound 


LTB4 


S-HETE 


tt- C ( 5-Methyl-2-thienyl ) -2-pyriTBidiny 1 J - 
1 , 4 >banzanodiaaiin« , dihydrochlor ida 




1 28 0 


|£-»£3—(lH— Imiaazoi—x— yxjpnenyj. J ^ py*^->- 
dinyl) *2-pyrimidina]iiine 


so.o 


51.0 


a- [3- (lH-Imidazolyl)plienyl]-4- (2-thienyl) - 
2-pyirimidinainine 


50.0 


39.0 


[ 4- ( 2-Furany 1 ) -2-pyrimidiny 1 ] - 1 r 4«faen- 
zenediamlne, dihydrochloride 




54.0 


M- r 4-^ ( IH-Imidazol-l-yl) -3- ( trif luoro-- 
methyl) phenyl] -4- (2-pyridinyl) -2-pyriitti- 
dlnamine 




19.0 


4-C C4-(2-Furanyl) -2-pyrimldinyl ] amino ]- 
benzenesul f onamlde 


47.0 





The novel compounds of the present invention are effective as antiasthmatic agents in mammals when 
administered In amounts ranging from about 0.1 mg Id about 100 mgAcg of body weight per day. A preferred 
dosage regimen for optimum results would be from about OA mg to about 25 mgfl<g of body weight per day. 
and such dosage units are employed that a totel of from about 7 mg to about 1.8 g of the active compound 
lor a subiect of about 70 kg of body weight are administered in a 24 hour period. This dosage regimen may 
be adjusted to provide the optimum ttierapeutic response. For example, several divided doses may be 
administered daily or flie dose may be proportionally reduced as indicated by ti» exigenaes of tiie 
flierapeutic sftuation. A decided practical advantage is tiiat these active compourKls may be administered m 
any convenient manner such as by the oral, aerosol, intravenous. Intramuscular, or subcutaneous routes. 

The active compounds may be orally administered, for example, wtth an Inert diluent or witii an 
asslmiiable edible carrier, or fliey may be enclosed in hard or soft shell gelatin capsules, or they may be 
compressed into tablets or tt»y may be incorporated directty witin the food of ttw diet For oral tinerapeutic 
administiation. tiiese active compounds may be incorporated witii excipients and used in tiie form of 
ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers and tiie like. Sudi 
compositions and preparations should contain at least 0.1% of active compound. The percentage of tt» 
compositions and preparations may. of course, be varied and may convenlentiy be between about 2% to 
about 60% of tiie weight of ttte unit The amount of active compound in such tiierapeutically useful 
compositions Is such that a suitable dosage will be obtained. Prefenred compositions or preparations 
according to tt>e present invention are prepared so ttiat an oral dosage unit lonn contains between about 5 
and 200 mg of active compound. 

The tablets, foches, pills, capsules and ttie like may also contain ttie following: A binder such as gum 
tragacantti. acacia, com starch or gelatin: wcdpients such as dicalcium phosphate: a disintegrating agent 
such as com starch, potato starch, alginic add and tiie nke: a lubricant such as magnesium stearate: and a 
sweetening agent such as sucrose, lactose or saccharin may be added or a flavonng agent such as 
peppermint oil of wintergreen or cherry flavoring. When ttie dosage unit fbmi is a capsule. It may contain, 
in addition to materials of ttie above type, a liquid carrier. Various ottier materials may be present as 
coatings or to ottierwise modify ttie physical fomi of ttie dosage unit For instance, tablets, pills or capsules 
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may be coated with shellac, sugar or both. A syrup or elixir may contain the active compound, sucrose as a 
sweetening agent, methyl and propylparabens as preservatives, a dye and flavoring such as cherry or 
orange flavor. Of course, any material used In preparing any dosage unit form should be pharmaceutically 
pure and substantially non-toxic in the amounts used. In addition, these active compounds may be 

5 incorporated into sustained-release preparations and formulations. 

Compositions according to the present invention having the desired clarity, stability and adaptability for 
parenteral use are obtained by dissolving from 0.10% to 10.0% by weight of active compound in a vehicle 
consisting of a polyhydric aliphatic alcohol or mixtures thereof. Especially satisfactory are glycerin, 
propylene glycol, and polyethylene glycols. The polyethylene glycols consist of a mixture of non-volatile, 

10 normally liquid, polyethylene glycols which are soluble in both water and organic liquids and which have 
molecular weights of from about 200 to 1500. Although various mixtures of the aforementioned non-volatile 
polyethylene glycols may be employed, it is preferred to use a mixture having an average molecular weight 
of from about 200 to about 400. 

In addition to the active compound, the parenteral solutions may also contain various preservatives 

75 which may be used to prevent bacterial and fungal contamination. The preservatives which may be used for 
these purposes are, for example, myristyhgamma-picolinium chloride, benzalkonium chloride, phenethyl 
alcohol, p-chlorophenyl-alpha-glycerol ether, methyl and propyl parabens, and thimerosal. As a practical 
matter, it is also convenient to employ antioxidants. Suitable antioxidants include, for example, sodium 
bisulfite, sodium metablsuifite, and sodium formaldehyde sulfoxylate. Generally, from about 0.05% to akx)ut 

20 0.2% concentrations of antioxidant are employed. 

These compounds may also be administered by inhalation using conventional Aerosol® formulations. 
The invention will be described in greater detail in conjunction with the following specific examples. 



25 Example I 

4-f3-Pvridinvn-N-f3-rtrifluQromethvnphenvn-2-Dvrimidinamina 

A 7.04 g amount of 3-dimethylamino-l-(3-pyridinyl)-2-propen-l-one (U. S. Patent 4,281.000) and 18.72 g of 
30 [3-(trifiuoromethyl)phenyl]guanidine carbonate in 500 ml of a-propanol was heated at reflux temperature for 
16 hours. The solvent was evaporated to near dryness, then water was added and the precipitate which 
formed was collected by filtration, then recrystallized from hexane to give 5.55 g of the desired product mp 
170-171 •a 

35 

Example 2 

N-(4-MethoxvDhenvi)-4-(3-Dvridtnvl>-2-Dvrimldinamlne 

40 A mixture of 14.4 g of 3-dimethylamino-l-(3-pyridlnyl)-2-propen-l-one and 16.1 g of 4-methoxyphenyl 
guanidine carbonate in 200 ml of isopropanol was heated at reflux for 20 hours. The reaction mixture was 
cooled, the crude product was collected by filtration and washed with water. The material was recrystallized 
from isopropanol to give the desired product as light yellow crystals, mp I2I-I22*>C. 

45 

Exarnple 3 

N-(4-Methoxvphenvl)-4-(4"Pvridinvl>-2-Dvrimidinamine 

SO A 14.4 g amount of 3-dlmethylamino-l-(4-pyridinyl)-2-propen-l-one (U. S. Patent 4.281,000) and 16.1 g of 
4-methoxyphenylguanidlne carbonate in 2(K) ml of isopropanol was heated at reflux for 24 hours. The 
solvent was evaporated to 1/3 volume, then the mixture was cooled in an ice-bath to crystallize the cmde 
product. The product was collected by filtration and washed with water, then with isopropanol. The material 
was recrystallized from isopropanol/ethylene glycol monometiiyl ether to give 16.7 g of the desired product 

55 as yellow crystals, mp 174-175 •C. 



Example 4 
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s 



Nkf4-fMethoy yphftnvlV-4-^2-ttii?nAm.2-pvrimidinaniine 

A mixture of 10.9 g of 3-dlmethylamino-K2-*ienyl)-2-propen+one (U. S. Patent W4^) and n^grt 
4^nethoxyphenyIguanidine carbonate in 150 ml of isopropanoi was heated at reflux for jf j»««f • ™^ 
solution was cooled, then fOtered. giving 9.0 g of the desired product as yellow crystals, mp 158^80 C. 



gxamoleS 

10 4-fr4-(4-PvridinvlW2.pvriiT^ iHinvnamino1ben20lc as^ methvi 

A solution of 10.0 g of 4-guanldinobenzoic acid, hydrochloride in 310 ml of methanol was mixed w»» ^J) 
ml (9.68 g) of thionyl chloride at 0»C for 15 minutes, then stirred for one hour at room temperature and ttien 
heated at reflux for « hours. The solvent ws removed M JSSya and the solid was washed with ether and air 
ts dried to give li.4 g of white crystals (A). „ « ,,0 a „x «f «.i«n«i 

The above procedure was repeated using 20.0 g of 4-guarodinobenzoic aad. ii.9 ml (19.4 g) of thionyl 
chloride and 600 ml of methanol to give 22.6 g of white crystals (B). 

The products (A) and (B) were combined and recrystallized from absolute ethanol. The product was 
washed with cold absolute ethanol and air dried giving 26.2 g of Erguanldinobenzoic acid, methyl ester. 
20 hydrochloride as wWte crystals, mp I37-I385"C (dec.). ..^^ 

A 9 15 g amount of the above compound was partially dissolved in 100 ml of methanol (stored over 4A 
molecular sieves) and 2.15 g of sodium methoxide was added. The mixhire was stined briefly, then 7.0 grt 
3Klimethylamino^-(4-pyridinyl)-2-propen-^one was added and the mixture was heated 
stirring Ibr 21.5 hours. The reaction mixture was cooled in an ice bath, then filtered and washed with cold 
2S methanol. The residue was dissolved In a mixture of dichloromethane and methanol and filtered to remove 
sodium chloride. The filtrate was concentrated on a steam bath until crystal fonnation. The mnrture was 
allowed to stand at room temperature for 16 houra then was filtered. The precipitate was washed with ice 
cold methanol then dried and gave 5.8 g of the desired product, mp l94SH9e.5»C. 



^^imrthvramlnn4.^ndQlvn-2-oroDen-l-0ne 

A mixture of 3.18 g of 3-acetylindole and 5.17 ml. (4.36 g) of teri-butoxybis(dimethylamino)methane was 
heated on a steam bath for 4 houre. The cooled reaction mixture was triturated with a-hexanes and g»re a 
semi-sofid. The soh^ent was removed ia )^U& and the material was triturated wHh dichloromethane giving 
3.08 g of the desired compound as a tan crystalline soBd. mp 239-245"C. 



Example 7 

iM3lmethvlainino-+-ffi-met hvl-2-thienviW2-<inMaen-l-one 

A mixture of 56.08 g of 2-acetyl-5-methylthiophene and 250 ml of NJl-dimethyBbrmamkte 
dimethylacetel was heated on a steam bath under an air condenser for 16 hours. The mixture was cooled in 
an ice bath and filtered giving 68.82 g of the deared compound, mp II8-I2I»C. 



50 Example 8 



65 
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3-mimethvlaminoM-/5-methvl-2>furan vlV2-prQOQn-l-onQ 

A mixture of 37.24 g of 2-acetyl-5-methylfuran and 150 ml of N. N-dimethylfomnamide dimethylacetal 
was heated on a steam bath under an air condenser for 16.5 hours. The solvent was removed invacuo and 
5 the residue talcen up in dichforomethane and passed through a short column of magnesium silicate. The 
filtrate was evaporated on a steam bath with the addition of n-hexanes to a volume of 100*150 ml. Cooling 
with scratching gave 28.31 g of the desired compound, mp I23-I25**C. 



10 Example 9 

34DimethvlaminomiH-Dvn-ol-2-vlWEW2-DroDen-l-Qne 

A mixture of 39.6 g of 2-acetylpyrrole and 104 ml (87.7 g) of tert-butoxy bis(dimethylamino)methane was 
16 heated on a steam bath for 20 minutes. The reaction was allowed to subside, then heating was continued 
for 6 hours. The mixture solidified then was slurried in hexane with chilling. The crude product was 
collected, washed with hexane and dried. The solid was dissolved in chloroform containing 5% methanol 
and filtered through magnesium silicate. The eluent was evaporated jn vacuo and the residue was 
recrystallized from dichloromethane/hexane containing a small amount of methanol. The solid was collected, 
20 washed with hexane then dried in vacuo giving 25.1 g of the desired compound as yellow crystals, mp 192- 
193 (dec). 

The following 3<'(dimethylamino)acrylophenone intermediate compounds listed in Table III were pre- 
pared in a similar manner.to the procedures described in Examples 6-8 and by those descrjfc>ed In U. S. 
Patents 4,281,000, 4,374,988 and in Case 29,240. Serial number 672,753, filed on November 19, 1984. 

25 
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TABLE III 

3-(Dimethylaiiiino )ae rvlcohenene Intennediates 

O R4 R5 J ^4 RS 

R3-C-CH2 + (CSH3)2-lI-C(OCH3)2 > R3-C-C— C-H(CH3)2 



Ex. 


R3 


R4 


R5 


MP«C. 


10 


2-Faranyl 


B 


H 


84-86 


11 


2-pyridinyl 


H 


a 


X<B /— X 


12 


2-furanyl 


CH3 


B 


Oil 


13 


4'-Kfridinyl 


CH3 


B 


106-108 


14 


4-iniethyl-3- 
pyridinyl 


H 


B 




15 


4-iBetliyl-3- 
pyridinyl 


. H 




119-120 


16 


2-pyrazinyl 


H 


B 


132-133 


17 


3-l:]iienyl 


H 


B 


89-90 


18 


4-^iainolinyl 


H 


B 




19 


3-mel:hyl-2- 
thienyl 


H 


B 


45-49 


20 


l-tnethyl-lH- 
pyrrol-2-yT 


H 


B 


94-95 


21 


5-iiiethyl-2- 
thienyl 


H 


CB3 


123-126 


22 


2,5-diinttthyl- 
3-furanyl 


H 


B 


91-95 


23 


2-pyridinyl 


H 


CB3 


68-70 
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TABLE III (continued) 



Ex. 








MP^C 


24 


2*thienvl 


H 


CH3 


97-99 


25 


4-pyridinyl 


H 


CH3 


88-89 


26 


3-pyridinyl 


H 


CH3 


62-64 


27 


3-pyridiny.l 


CH3 


H 


76-78 


28 


3-methyl-2- 
pyridinyl 


H 


H 


97-98 


29 


2-bcnzo- • 
furanyl 


H 


H 


137.0-138.5 


30 


3-pyridinyl 


H . 


H 


97-99 


31 


2-pheno- 
thiazine 


H 


H 





Examples 32-251 

4.5.6-Substttuted-2-pvrimidinamines 

The following 4,5,6-substituted-2-pyridlnamine final products listed In Table IV were obtained by 
reacting a 3-(dimethylamino)acrylophenone from Table III and an appropriately substituted phenylguanidine 
base, carbonate, sulfate, nitrate or liydrocliloride salt in an inert solvent such as absolute ethanol. n- 
propanol. isopropanol, 2-methoxyethanol, or n-butanol and the like, with or without a base such as sodium 
hydroxide, potassium hydroxide or potassium carbonate and the like by heating at the reflux temperature 
for from 6-90 hours, then recovering the product In a conventional manner with recrystalilzation from 
solvents such as n -propanol, isopropanol, absolute ethanol and the like. 
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Phenylguanidine 
Precursor 


4-(4-Methylpipera2in-l- 
yl ) phenylguanidine 
dihydrochloride 


3-Methoxyphenylguani- 
dine hydrochloride 
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dine hydrochloride 
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dine hydrochloride 
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Exainoie 252 

l-r4-rf4>f3-PvridinvlV-2-wrimidinvlTamtnolDhenvllBthanone. oxime 

5 A 2.03 mg portion of £i-{4-acetylphenyl)-4-(3-pyridinyl)-2-pyrimidinamine was mixed with 210 ml of 
absolute ethanol and 1.26 g of hydroxylamine hydrochloride. An 18^ ml portion of l£i sodium hydroxide was 
added, the mixture was heated at reflux for 2 hours and then evaporated to 1/4 volume. This was cooled, the 
solid collected, washed with ethanol and water and dried, giving 1.9 g of the desired product as cream 
colored crystals, mp 239-24l*'C. 

70 

Example 253 

K4-rr4-(3>Pvridinvh-2-DvrimidlnvnaminolPhenvnethanone. O-methvioxime 

75 

The procedure of Example 252 was repeated using methoxyamlne hydrochloride, giving 1.78 g of the 
desired product as yellow crystals, mp I63-I67«C. 



20 Example 254 

N4i-r4-rr4-^3-PvridlnvlW2-DvrimidinvnamlnolDhenvnethvlTfQmiamide 

A mixture of 7.25 g of N-(4-acetylphenyl)-4-(3-pyridinyl)-2-pyrimidinamlne, 100 ml of formamide and 31 
25 ml. of 98% formic acid was refiuxed with stirring ovemight The solvents were then boiled off for 1/2 hour, 
the reaction cooled and poured into one liter of water. This was extracted with 725 rnl of chloroform. The 
chloroform extract was'back washed with 150 mi of water, tiien dried, filtered and evaporated to a foam. The 
foam was partitioned between chloroform and water. An equal volume of saturated potassium bicarbonate 
was added. The organic phase was separated, dried, filtered and evaporated to a foam. This foam was 
30 chromatographed on sriica geh topped witii a- thin layer of hydrous magnesium silicate and efuted with 
chloroform (first four fractions), then with 2% methanol in chloroform <last two fractions). The sixth (final) 
fraction was evaporated and then crystallized from chloroform-hexane, giving 1.05 g of the desired product 
as cream colored crystals, mp 118-121 '^C. 

35 

Example 255 

N«r4-f2-(Dlmethvlamino)ethoxvlphenvlV4-(3-Dvr{dinvO'2-pvrimidinaminQ 

40 A I.IO g portion of dry 4-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]phenol was dissolved in 25 ml of dimethyl- 
formamide. A 213 mg portion of sodiumhydride (50% in oil) was added, the reaction was sealed and stirred 
for 45 minutes. A 480 mg portion of 2-dimethylaminoethyl chloride in 2 ml of dimethylformamide was added 
and the sealed mixture was stirred overnight. The solvent was removed at 60** C and the residue partitioned 
between 25 ml of water and 50 ml of ethyl acetate. The aqueous phase was extracted twice with ethyl 

45 acetate. The organic phases were combined, washed with IN sodium hydroxide, dried, filtered and 
evaporated. The residue was taken up in 20 ml of chloroform, boiled down to t/3 volume and hexane added 
to turbidity. The mixture was allowed to stand ovemight, giving 400 mg of the desired product as beige 
crystals, mp I08-II0**C. 

50 

Example 256 
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rsl-r4>r3-fDimemvlamino^protx>xvTp henvlT-4>(3^ 

A 5.46 g portion of 4-n:4K3n3yriclinyI)-2i3yrimidinylIarnlnolphenoI was reacted with 3- 
dlmethytaminopropyl chloride by the procedure of Example 255, giving 2.9 g of the desired pnxiuct. mp 85- 
5 87"C- 

E3amDle257 

70 N-r442-fDiethv1amfno)ethowlPhenvtV 4-/4^pvridinvlV-2HDVrimidina^^ 

The procedure of Example 256 was repealed using 4-[[4-(4-pyridinyl)-2-pyrimidinyl]aminolphenol, 
giving 300 mg of the desired product as yellow crystals, mp 85-87«C. 

75 

Example 258 

hl«r4-r2WDiethvlaminotethoxvlph BnvlV4-f3-pvridinviV2-PV^^ 

20 The procedured of B<ampl© 255 was repeated, using 2-diethylamlnoelhyI chioride, giving 3.45 g of the 
desired product as yellow crystals, mp 87-89*C. 

Exampfe 259 

25 

N-r4-r2-fDimethvlaminQteth Qwfoh6nvl>4-f4-ovridinvlV2-Pvri^ 

The procedure of Example 255 was repealed using 4^[4-(4-pyridlnyI).2-pyrimidlnyllaminolphenol. 
giving 1.6 g of the desired product as yellow crystals, mp I20-I22*C. 

30 

Example 260 

N-r4>^2^^D^methvlamino^ethoxv^Phe^viVN^N-■d^methv^ N-^4^4-PvridinvlV^^^ 

35 

The procedure of Example 259 was repeated. Subsequent crops of crystals gave 0.4 g of the desired 
product, mp 87-9I'C. 

40 Bcample 261 

N-r4>r3-^Dimethvlam?no^proDowTphenvlV 4-r4-DvridinvlW2-pvrimidinamine 

A 2-78 g portion of 4-[[4-{4-pyridinyl>-2-pyrimidinyl]amino]phenol and 2.35 g of 3-dimethylaminopropyl 
45 chloride were reacted as described in Example 255. giving 850 mg of the desired product mp 123-124.5'C. 

Example 262 

50 r4-rr4-(4-PvridinvlV2-pvrimidinvnam inoTphenpxv1acetic add. ettM ^tSC 

A mfocture of 5.58 g of 4-[[4-<4-pyridInyiy-2-pyrimldinyl]amino]phenol was reacted with ethyl bromo 
acetate as described in Exampfe 255. giving 1.8 g of the desired product as yellow crystals, mp I09-III*C. 

55 

Example 263 
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NW4-MBthQxvDhenvl>-N«methvt-4-f3-nvridinvlW2-ovrimldinamine 

A 2.78g portion of N-(4-methoxyphenyl)-4-(3-pyridinyl)-2-pyrimldlnamlne was dissolved in 30 ml of 
dimethylformamide. A 528 mg portion of sodium hydride (50% in oil) was added, the reaction sealed and 
5 stirred for 45 minutes. A solution of 1.70 g of methyl iodide in 2 ml of dimethylformamide was added, the 
sealed mixture was stirred overnight and the solvent removed. The residue was partitioned between water 
and chloroform. The organic phase was dried, filtered and evaporated. The residue was crystallized from 
ether-hexane giving 1.4 g of the desired product as yellow crystals, mp 86-90**C. 

70 

Example 264 

N-^4*MethoxvohenvlVN-methvM*r4'DvridinvlV'2«Pvrimidinamine 

T6 The procedure of Example 263 was repeated using N-(4-methoxyphenyl)-4-(4-pyridinyi)-2- 
pyrimidinamlne, giving 510 mg of the desired product as yellow crystals, mp I24-I26'*C. 



Examole 265 

20 

N-r2-{Diethvlamino>ethvlM-rf4-f3-DvridinvlV-2-PvrirTiidinvlTarnino1benzamide 

A 1.55 ml portion of diethylethylenediamlne was added to a solution of 0.01 mole of 4-[[4-(3-pyndlnyi)-2- 
pyrimidinyl]amino]benzoic acid chloride in 50 mi of i.2-dimethoxyethane. A (0 ml portion of triethylamlne 
25 was added and the mixture was stirred for 2 hours. The solid was collected, washed with water and 
recrystallized from absolute ethanol, giving 1.22 g of the desired product, mp I48-I50''C. 



Example 266 

30 

N-Methvl-4-rr4>f3>Pvridinvl>-2-DvrimidinvnaminoTben2amide 

A 5.85g portion of 4-[[4»(3-pyridinyi)-2*pyrimidinyl]amino]benzoic acid in 30 mi of thionyl chloride was 
refluxed on a steam bath for one hour, then evaporated to dryness. The residue was boiled with 
35 dimethoxyethane, then cooled and the solid recovered and washed with ether, giving 6.90 g of 4-[[4-(3* 
pyridinyI)-2-pyrimidinyl]amino]benzoic acid chloride. 

A 6.03 g portion of the above acid chloride was suspended in 25 ml of ethanol and 10 ml of 25% 
aqueous methyl amine was added. The resulting solid was collected, taken up in hot 2-methoxy6thanol, 
cooled and the solid collected, giving 3.35 g of the desired product, mp 254-257"C. 



Example 267 

4-fr4*(3«Pvridinvl^2-Pvrimidinvnamino1benzoic acid 

46 

To a solution of 19.89 g of 4-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]benzoic acid, ethyl ester in 200 ml of 
3A ethanol was added 12.5 ml of ION sodium hydroxide. This mixture was refluxed on a steam bath for 3 
hours and then allowed to evaporate. The residue was taken up in water and treated with 10.4 ml of 
concentrated hydrochloric acid. The resulting solid was collected and dried, giving 18.11 g of the desired 
50 product, mp 311-317*' C. 



Example 268 
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r4"rr4~(4>PvridinvlV2"Dvrimld!nvllamino'| phQnoxvTacetic add 

An 800 mg portion of [4-[[4-(4-pyridInylh2i3yrimidinyllamfno]phenoxy]ac8tic add, ethyl ester was 
dissolved in 100 ml of ethanol and 10.7 ml of IN sodium hydroxide was added. The mixture was stirred for 2 
hours, the solvent removed and the residue dissolved in 5 ml of water. The pH was adjusted to 7.0 with I N 
hydrodiloric add and the solid collected, washed with water and dried. The solid was recrystalfized from 
dimemylformamideethanol. giving 600 mg of the desired product as yellow crystals, mp 308-3I0»C. 



TO Example 269 

4-rg-rf4>MathoxvDhenvnaminoV4«pvrimidin vI1-4HTiethvlPvridiniu iodide 

A 2.0 g portion of N-<4-methoxyphenyl)-4-(4-pyridinyl-2-pyrimidinamine was dissolved In 550 ml of 
15 absolute ethanol and filtered. To this was added 10 ml of iodomefhane. The reaction was heated on a steam 
bath for 4 hours. Another 10 ml of iodomethane was added and refluxing was continued overnight The 
mixture was cooled, the solid collected, washed with ethanol and dried, giving 2.2 g of the desired product 
as purple crystals, mp 282-284''C. 



Example 270 

4-rr4-f3-PvridinvlV'2-Pvrimrdihv namlnoTphenol 

25 A 25.0 g portion of NK4-metiracyphenyl)-4K3-pyridinyl)-2-pyrimldinamine was dissolved in 200 ml of 
48% hydrobromic add and stinred ovemight under an argon atmosphere. The mixture was tfien heated on a 
steam batii for 7 hours, cooled ovemight and evaporated at 60"C. The residue was basified wfth 200 ml of 
saturated potassium bicarbonate solution and stirred for 1.5 hours. The solid was collected, washed witti 
water, dried and recrystalHzed from hot absolute etiianol. giving 19.1 g of the desired product, mp 223- 

30 225"C. 



Example 271 

35 4-rr4-/4*Pvridinvn-2-Pvri midinvnaminQlphenol 

The procedure of Example 270 was repeated using N.{4-mettioxyphenylHK4-pyridinyl)-2- 
pyrimldinamine. giving 3.0 g of tiie desired product as yellow crystals, mp 268-270*C. 



Example 272 

N-r4-r2-Propenvloxv^PhenvlV4-^3-pvridinv lV2-Pvrimidmamine 

A 2.73 g portion of dry 4-I[4-(3-pyridinyl)-2-pyrimldinyllamlnolphenol was dissolved in 50 ml of dry 
dimettiyHbnnamide. A 528 mg portion of sodium hydride (50% in oil) was added, tiie reaction was sealed 
and stirred for 45 minutes. A solution of 1.33 g of allyl bromide in 10 ml of dimettiylfonnamide was added, 
the seaJed mixture was stined ovemight and ttien evaporated at 80»C. The residue was partitioned between 
water and chloroform. The organic phase was separated, dried and filtered. The filtrate was evaporated and 
tiie reskJue crystallized from chlorofonn-hexane. giving 1.7 g of ttie desired product as yellow crystals, mp 
I05-I08*>C. 
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N-M-EthvlDhenviV4>f4-Dvridinvh-2-Dvrimidinamine. Dvridine-l-oxidQ 



A mixture of 2.76 g of N-(4^thylphehyl)-4*(4-pyridinyl)*2-pyrimidinamine and 3.45 g of rQ 
-chloroperbenzoic acid in 100 ml of dichioromettiane was stinted at room temp>erature for 20 hours. The 

5 mixture was washed three times with an aqueous saturated solution of sodium bicarbonate and a small 
amount of saturated saline. The organic layer was dried over magnesium sulfate, filtered through dia- 
tomaceous earth, then evaporated in vacuo to give a gelatenous solid. The solid was stunied with 50 ml of 
dichloromethane and filtered. The solid was washed with a small amount of dichloromethane and air dried 
to give 500 mg of the product Recrystalllzation from absolute methanol gave 460 mg of the desired 

10 product, mp 223-225**C. 



Example 274 

15 N"Phenvl'4"(4"Pvridinvl>-2-Dvrimidinamine. dihvdrochloride 

A 2-0 g amount of N-phenyl-4-(4-pyridinyl)-2-pyrimidinamlne was dissolved in 70 ml of dichloromethane 
with warming. The solution was cooled to room temperature, then hydrogen chloride gas was bubbled in to 
give a brick red precipitate. The mixture became very thiols and more dichloromethane was added. The 
20 precipitate was collected, air dried, then dried ja vacuo and gave 2.63 g of the desired product as red- 
orange crystals, mp 259-262*0. 



Example 275 

25 

N*r4»^4-PvridlnvlV'2-Dvrimldinvn-l.443enzenediamine. hydrochloride 

A 2.85 g amount of tH4-[[4-(4-pyrrdlnyl)-2-pyrimidlnyl]aminoA3lienyl]acetamide was added to a mixture 
of 10 ml of concentrated hydrochloric add and 10 ml of water. The reaction mixture was heated at reflux for 
30 90 minutes, then evaporated iQ vacuo to obtain a solid. The solid was recrystallized from 3A ethanol/water 
and gave 2.31 g of the desired product as a yellow crystalline solid, mp 292-295 ^'C. 

Additional hydrochloride salts listed in Examples 276 to 287 in Table V were obtained from the 
corresponding base compound by following procedures similar to those described in Examples 274 and 
275 and employing various other solvents such as isopropyl alcohol, ethanol, ether and the like. 



40 
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TABLE V 



Ex 

276 
277 
278 

279 
280 
281 
282 
283 
284 
285 
286 
287 



Compound 



4-( 3-Pyridinyl ) -N-[ 3-trif luoromethyl )- 
phenyl ] pyr imidinamine # hydrochloride 

N,N-Dimethyl-N» -[ 4-( 3-pyridinyl ) -2-pyriiii* 
idiny 1 ] -1 , 4-ben2enedia]iiine , trihydrochloride 

N-C 4-C 2--(Diethylamino )ethoxy Iphenyl ] -4- 
( 3-pyridiny 1 } -2-pyrijiiidinaaine , hydrochlo- 
ride 

Nr N-Di»ethyl-N« - £ 4- ( ) -2-( pyrimi- 

dinyl ) 1-1 , 3-benzenediaiBine# dihydrcichloride 

N,N-Dimethyl-N* 4-< 2-pyridinyl )-2-pyriini- 
dinyl ] -1 ^ 3 -benzenediamine « tr ihydrochlor ide 

N^N-Dimethyl-N • 4- ( 4-pyridinyl ) -2-pyriiiii- 
dinyl ] -1 , 3 -benzenediamine # dihydr ochloride 

Nr N-Dimethyl-N* -£ 4-< 2-pyridinyl )-2-pyrimi"- 
dinyl ]-l , 4-benzenediaiBine , dihydrochloride 

N, N-DimetOiy-K* - C 4- ( 4-pyridinyl ) -2-Eyriiai- 
dinyl ] -1 , 4-benzenediaiiiine , triJiydrochloride 

N- [ 4- { l-Aminoe thy 1 ) phenyl ( 3-pyridlnyl )- 
2-pyriiiiidinasiine, trihydrochloride 

a- [ 3- ClH-l»ida2ol-l-yl) phenyl] -4-<2-pyri- 1 232 . S-: 
dinyl) -2-pyrlJKidinaaine, hydrochloride t-f 

C 3- ( IH-Imidaxol-l-yl) phenyl ] -4- (4-pyri- 
dinyl) -2-pyriaidinaJiiine, hydrochloride 



MPOC 



220-223 



239-245 



115-150 
(dec) 



204-213 



202-205 



178-184 



229-234 



232-235 



4- (2-Furanyl) -N- [3- (4-meiaiyl-l-piperazin- 
yl ) phenyl ] -2-pyriaiidinaiiiine , hydrochloride 



234 



259-266 



259-263 



Example 288 

N-Phenvl-4-f4-ovridinviV-2 -Pvrimidfnamine. sulfate 

A 2.48 g amount of a^phenyl-4-(4-pyricfinyl)-2-pyrimidinamine was dissolved in 120 ml of absolute 
ethanol with heating, then a solution of 1.02 g of concentrated sulfuric acid in 25 mi of ethanol was added 
dropwise with stirring. The mixture turned orange then a yellow predpitate fonmed. The mixture was chilled, 
the preciptate was collected, t>y filtralion, washed with cold ethanol then with ether, and air dried to ghfe 
2.73 g of yellow-orange crystals. 
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The preceding compound was dissolved in a small amount of water, then a saturated aqueous solution 
of sodium bicarbonate was added to pH 8.0 to yield a light yellow precipitate. The precipitate was collected, 
washed with water and dried in vacuo . A 2.25 g portion this material was recrystallized from at>out 200 ml of 
absolute methanol in the cold^ The product was collected, washed with absolute ethanol and dried iQ vacuo 
5 to give 1.75 g of the desired product as orange cyrstals, mp 233-235*C. 

Additional sulfate salts which were prepared from the corresponding base compound in the manner 
described hereinabove are listed as Examples 289 to 300 in Table Vi. 



IS 



20 TABLE VI 





Ex 


Compound 


MPOC 


2S 


289 


4- < 2-Pyriainyl ) -«-( 3-trif luoronethyl ) - 
phenyl ] -Z-pyriaiSinaiDine , sulfate 


208-211 


30 


290 


N- ( 3-Methylpheny 1 ) -4- < 2-thieny 1 ) -2-pyriaii- 
dinanine, sulfate 


207.5- 
210 




291 


4- ( 2-Purany 1 ) -M- ( 3-netIiylpheny 1 ) -2-pyr iaii- 
dinamiae sulfate 


187-193 


3S 


292 


4- ( 4>Pyridinyl ) -N- ( 3- ( trif luoromethyl ) phen- 
yl } ] -2->pyriiBidinaiiiine « sul fate 


250-2S3 


40 


293 


N- ( 4-Methoxyphenyl ) -4- ( 3-pyridiny 1 ) -2- 
pyriJBidinaiaine* sulfate 


103-123 


294 


N-Phenyl-4-{ 3-pyridiny 1 ) -2-pyr imidinainine# 
sulfate 


167-187 


4B 


295 


4-{3-Pyridinyl 3-trif luoromethyl ) phen- 
yl ]-2-pyrimidinamine« sulfate 


196-199 
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i-anT.Tg VI (continued) 



Ex 


Compound 


Mpoc 


296 


N- { 3 , S-Dinethy Ipheny 1 ) - 1 4- ( 3-pyridinyl ) -2- 
pyriaii A 1 nam i ne , sul fate 


209-214 


297 


N- ( 3 , S-Oinethy Ipheny 1 ) -4-( 2-pyridinyl )-2- 
pyriaidinamine* sulfate 


216-218 


298 


ll-< 3 ,5-Oiinethylphenyl ) -4-iiiethyl-6-( 5-«ethyl- 
2-thieiqr^)'~2'-pyri]iiidinaiaine« sulfate 


232-234 


299 


4-( 2-Furanyl )-5-«etiiyl-»-P*>«°y^"*2-pyrlaii- 
dinamine* sulfate 


140-144 


300 


N,N-Oiaietliyl-N« - [ 4-( 4-pyridinyl ) -2-pyrliBi- 
diny 1 ]-l , 3-benzenedi.ainine , sulfate 

1 


204-211 



Examoie 301 

|s|-Phenvh4>^4'DvridlnvlV-2H3vrimrdfnamine. phosphate 

A 2.0 g amount of£t-phenyM-(4-pyridinyl)-2-pyrimidinamine was dissolved in 100 ml of ethanol with 
heating. The solution was allowed to cool to room temperature, then a solution of 2.07 g of phosphoric add 
in 25 ml of ethanol was added with stirring. The mixture was chilled for several hours, then the precipitate 
which formed was collected by filtration, washed twice with cold ethanol and dried in vagyfi for 16 hours to 
give 3.43 g of the desired product as orange crystals, mp 2I0.5-2I2.5**C. 

Additional phosphate salts which were prepared from the conresponding base compound In the manner 
described hereinabove are listed as Examples 302 to 305 In Table VII. 



TABI,E VXI 



Ex 


Compound 


1 

MPOC 


302 


N-( 3 , 5-Dimethylphenyl )-4-(3-pyridinyl )-2- 
pyrifflidinsunine, phosphate 


190-192 


303 


H- ( 4-Methoxyphenyl ) -4- ( 3-pyridinyl ) -2- 
pyriaidinamxne* phosphate 


185-188 


304 


N-Phenyl-4-( 3-pyridlnyl )-2-pyrimidinainine 
phosphate 


176-179 


305 


N- ( 3 , 5-Dimethylphenyl ) -4-( 2-pyrldinyl ) -2- 
pyrimidinamine, phosphate 


199-202 
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Exampie 308 

N>Phenvl-4-f4-Pvrid!nvl>-2-Dvrimidihamine. (Z)-2-butenedioate (l:l> 

A mixture of 4,97 g of N-phenyl-4-(4-pyridinyl)-2-pyrimidinamine and 2.55 g of maleic acid was 
dissolved in hot 2-m6thoxyethanol. Cooling gave 4.15 g of the desired product as an orange crystalline solid, 
mp 2II-2I4*C. 



Examoie 307 

N-Phenvl-4-(4^pvridinvl)-2-Pvrimidinamine. dinitrate 

A 2.0 g amount of N-phenyl-4-(4-pyridinyl)-2-pyrimidinamine was dissolved in 100 ml of ethanol with 
heating. The solution was allowed to cool to room temperature, then a solution of 1,5 ml of concentrated 
nitric acid In 25 ml of ethanol was added with stining to give a red-orange precipitate. The mixture was 
allowed to stand 30 minutes at room temperature, then was chilled for several hours. The solid was 
collected, washed with cold absolute ethanol and air dried to give 2.80 g of the desired product as red- 
orange crystals, mp 167-I69*>C (dec). 



Examoie 308 

N-Phenvl-4>f4*Pvridlnvn>2-pvrimidinamlne. compound with 2-hvdroxvL2.3-propanetricarbQxvlate (2:n 

A mixture of 4.97 g of N-phenyi-4-(4-pyrtdinyJ)-2-pyrimidinamine and 4.62 g of citric acid was dissolved 
in hot absolute ethanol. Cooling gave 6.14 g of the product of the example as a yellow cystalllne solid, mp 
I55-I57»C. 



Example 309 

Oxorphenvir4-(4-Pvtridinvl>"2«pvrimidinvnaminolac9tic acid, ethvl ester 

A 4.08 g portion of 2-phenylamino-4-(4-pyridinyl)pyrimidine was dissolved in 20 ml of dimethylfor- 
mamide. A 5 g portion of 50% sodium hydride in oil was added using 10 ml of dimethylformamide as a 
wash. When bubbling ceased, a solution of 2.23 ml of ethyl oxalyl chloride in 10 ml of dimethylformamide 
was added dropwise. Chloroform and aqueous 10% potassium bicarbonate vmre added. The organic layer 
was separated, dried, filtered and evaporated giving the desired product 



Example m 

N-r4>(2-PvridlnvlV2-pvrimidinvn-l.4>benzenediamine. dihvdrochlorlde 

A 12.86 g portion of N-[4-[[4-<2-pyridinyl)-2-pyrimidinyl]amino]phenyl]acetamide in a mixture of 40 ml of 
water and 40 ml of concentrated hydrochloric acid was refluxed for 30 minutes and then cooled. The solid 
was collected and dried, giving 10.84 g of the desired product, mp 285-288^ C. 

Following the procedure of this Example, and using as staring materials the products of the indicated 
examples, the products of Examples 311-322 in Table VIII were derived. 
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Ex. 


Startling 
Material 


Product 


KP^C 


311 


Ex. 185 


N-Metdiyl-^«-C4-(3-pyridinyl) 72- 
' ^iaicLiiiYl]-l# 4-*enzenediaiiiiiie 


164-166 


312- 


Eae. 187 


li-Metliyl-M«-C4-(2-pyridinyl) 72- 
pyrimidinyll-l , 4-benzenediaiiiin« 


110—112 


313 


EX. 218 


E-C4-(3-Pyridinyl) -2-pyrxiiiidxnyl3- 
1,3-bena^ediaain*, diHydrocHlorxde 




314 


EX. 217 


H-C-*- (4-Pyridiiiyl) -2-pyr3jiiidixiyl]- 
1, 3-bgnzeneAiaioi ne 




315 


EX. 221 


2-Metliyl-N-C4-(4-pyridinyl) -2- 
pyrimidii^ll-l* 4-benzenediaTBi ne , 
dihydrocbloride 


297-304 


316 


EX. 219 


fi-C4-(2-Pyridinyl) -2-pyrimidixiyll- 
1, 3«benz«nediaBine 


153—156 


317 


EX. 182 


l»-C3-<l-A»ii»etaiyl)plienyl]-4-(3- 
pyridinyl) -2-pyrl3«idinamxne 


230 (dec. ] 


318 


EX. 222 


lf-r4-(S-lfetliyl-2-tliienyl) -2-pyriiiii- 
dinyl3-l,4Haenzenediaaine, dalxydro- 

chloride 


284-287 


319 


Ex. 228 


H-r4-(2-Faraxiyl) -2-pyrimidinyl] -1 , 4- 
benzenediaBizM, diHydrochloride 


261-266 


320 


EX. 226 


2-Metaiyl-N-C*-(3-pyridinyl) -2-pyrimi- 
dinyl ] -1 , 4-ben2enediaaiine 


176-178 


321 
322 


Ex. 230 
EX. 191 


2-Metiiyl-N- [4- (2-pyridinyl) -2-pyriaii- 
dinyl]-l,4-b«n2enediamine 
^- [4- (4-Pyridinyl) -2-pyrxmidinyl] - 
1 1 , 4-benzenediaBine 


196-198. 
192-193.5 



Examate 323 

2-T1-f4-rr4-^3-PwtdinviV.2-rivrimidinvlTam itMTohw 

A 29 g portion of i.[3-[[4K3-pyridinyl)-2.pyrimidinyl]amino]phenyllethanone was mixed wift 1.23 g of 
semicarbazid© hydrochloride In 200 ml of absolute ethanol and 1.10 ml of ION sodium hydroxide 
added. This mixture was refluxed overnight, then cooled to room temperature and *e 
washed with ethanol. water and ethanol. THe solid was recrystalllzed from dimethylsuKoxide/ethanol. giving 
2.9 g of the desired product, mp 256-258»C. 
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Example 324 

N«f4-f2-rbi3n-MethvlethvlteminoTethoxvlPhenvnwt^(3<)vridinvl^^^ 

5 A 2.64 g portion of 4-[[4-(3-pyrfclinyl)-2-pyrimidinyllaniino]phenol was dissolved In 60 ml of dimethyKbr- 
mamide by wamiing on a steam bath and then cooled. A 2.0 g portion of diisopropylaminoethyl chloride 
hydrochloride was added and dissolved with stirring. A 20 ml portion of 5N sodium hydroxide was added 
dropwise over 5 minutes, then 5 ml of water was added and the mixture was stirred for 20 hours. The 
mixture was then heated on a steam bath for 30 minutes, allowed to stand 48 hours and then evaporated. 

10 The residual gum was purified by flash dry column chromatography on silica gel eluting fractions 1-3 with 
methanol and fractions 4*6 with 1% methanol in chloroform. Fractions 4-6 were combined and evaporated, 
giving 500 mg of the desired product. 



75 Example 325 

a-Methvl-4-rr4-(3-pvridinvh-2>pvrimidinvnamino1benzenemethanol 

A 1.45 g portion of 1-[3-[[4-<3-pyridlnyl)-2-pyrimidinyllamino]phenyl]ethanone was dissolved with stirring 
20 In 220 ml of ethanol. A 125 mg portion of sodium borohydride was added and stirring continued for 3 hours. 
A 63 mg portion of sodium borohydride was added and stirring continued overnight. A 2 ml portion of 
glacial acetic acid was added and the mixture evaporated. The solid was triturated with water, dried and 
recrystallized from 30 ml of ethanol giving 710 mg of the desired product, mp 145-147*0. 

25 

Example 326 

N'ri-f3-IT4-f3-PvridTnvn-2-pvrimidinvnaminolphenvnetiivnformamide 

30 A mixture of 2.9 g of1-|^3-[[4-(3-pyridinyl)-2-pyrlmidinyl]amino]phenyl]ethanone, 40 ml of formamide and 
13 ml of concentrated formic acid was refiuxed for 15 hours, then cooled and evaporated. The residue was 
partitioned between unsaturated aqueous potassium bicarbonate and chloroform. The organic phase was 
separated, dried, filtered and evaporated. The residue was chormatographed on silica gel, eluting 125 ml 
fractions, fractions 1-4 with chloroform and fractions 5-7 with 2% methanol in chloroform. Fractions 5-7 were 

35 combined and evaporated, giving 1.25 g of the desired product as a yellow foam. 

Example 327 

40 2-rr4-(3-PvridlnvlV2-pvrimidlnvnamtnolphenol 

A mixture of 35 g of N-(2-methoxyphenyl)-4-<3-pyridinyl)-2-pyrimidinamine in 200 ml of 47% aqueous 
hydrobromic acid was refiuxed for 7 hours and then evaporated. The residue was mixed with saturated 
aqueous potassium bicarbonate and allowed to stand overnight, then filtered. The filtrate was concentrated, 
45 giving 3.5 g of the desired compound, mp 166-169''C. 



2!S 

50 N-f3-/1 H-lmidazol-1 -vnphenvi1-4>r2-pvridlnvl^2-pvrimidlnamlne 

A solution of 250 ml of 2-acety I pyridine and 500 ml of N,N-dtmethylformamide dimethyl acetal was 
heated on a steam bath for 6 hours. After concentrating the reaction solution under vacuum, 1 liter of 
hexane was added to the part crystalline residue. The product was collected as small crystalline particles 
55 which were washed with an additional liter of hexane. Air drying was followed by drying at 45**C under 
vacuum, leaving 350.7 g of 3-dimethylamino-1-(2-pyridinyl)-2-propen-1-one. 
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A mixture of 289.0 g of imidazole. 292 g of potassium cartwnate, 3 liters of dimethyl sulfoxide, and 
300.0 g of 1-fluoro-3-nitrobenzene was stirred and heated for ^.5 hours between 105-110°C. Then the 
reaction was poured Into 6 liters of water and cooled in the refrigerator over the weekend. The crystalfine 
product was collected and washed with 1 liter of water. Air drying gave 357.6 g of solid. The solid was 

5 taken up in 2,4 liters of ethyl acetate and the hot solution passed thnDugh hydrous magnesium silicate. After 
boiling the filtrate down to 1.5 liters. It was cooled to give a precipitete which was collected and washed with 
200 ml of ethylacetete. to leave 151.7 g of off-white crystals. After evaporating the mother liquor to 
dryness.the residue was recrystallized from 350 ml of ethyl acetate to give 59.7 g more product The 
mother liquor from the second fraction was evaporated and the residual material recrystallized twice from 

10 ettiyl acetate to give 30,9 g more product Total product, 242,3 g of 1-<3-nitrophenyl)-1HrfmidazoIe. 

In a Pan- hydrogenation bottie was placed 75.00 g of 1-{3-nitrophenyl)-1tHniidazole. 0.70 g platinum 
oxide, and 250 ml of ethanol. Shaking of this mixture in a Panr hydrogenation apparatus was continued until 
no more hydrogen was taken up. This process was repeated witii 76.33 g of the imidazole, 1 .0 g .of 
platinum oxide and 250 ml of ethanol and again with 90.4 g of the imidazole, 1.0 g of platinum oxide and 

76 240 ml of ethanol, until a totel of 241.63 g had been reduced. For each batch tiie catalyst was fiHered off 
and the solvent was removed under vacuum; and then tine residues were combined to give 207.2 g of gray 
crystalline amine. Next tfie amine was recrystellized from 530 ml of 2-propanoL After collecting tiie product 
it was washed with 200 ml of 2-propanol, and dried, under vacuum, to give 156.4 g of 3-(lH-imkJazol-1-yiy- 
fc)enzamine. 

20 A solution of 43.3 g of hydrogen chloride in 290 ml of etiianol was added to 189.0 g of S-CIU-imidazol- 
1-yl)benzamine in a 2 liter Erienmeyer flask. Then 104.7 g of cyanamid was added. The mixture was 
cautiously warmed in a water balh to an internal temperature of 83*C over 25 minutes. When no exotiierm 
had t>een noted, the flask was placed inside tiie steam bath and heated for 2 hours. A final temperature of 
97* C was achieved. The resulting brown syrup which was [3-{1H-imidazoM-yl)phenyl}guanidine, mon- 

25 ohydrochloride, was used in the next reaction vwthout further purification. 

A mixture of 164 g of potassium cartxwiate. 209.1 g of 3-dimettiylamino-1-{2-pyridyl)-2-propen-1-one. 
1.187 mole of crude [3-{1H-imldazoM-yl)phenyllguanldlne monohydrochloride, and 1 liter of mettiox- 
yethanol was stirred and heated under very gentle reflux. A dry-ice condenser filled witti water was used to 
prevent plugging by the dimetiiylammonium carlx>nate which is given off by the reaction. The reaction was 

30 stopped after 26.5- hours and pemnitted to stand overnight A heavy predpitate had formed which was 
collected as A and washed withlOO ml of ether. The filtrate was concentrated under vacuum as B. Botti A 
and B were tritorated witti 1.5 liters of water. Then A was washed with 300-400 ml of ettianol, followed by 
too ml of ether to leave, on drying. 172.9 g of gray solid, mp 200-202«C. Recrystellization of B from 150 ml 
of 2-propanol gave a black solid. C. Next, a classical fractional recrystallization was carried out using 

35 methoxyethanol as ihe solvent In the final stages, a large amount of charcoal was added to remove color. 
In tiiis fashion two main fractions were obtained D, 79.0 g of yellow crystals, mp 204.5-205.5 "^C, and E, 
18.05 g of yellow crystals, mp 204-204.5*C. The yield of D plus E was 26% of the desired product 



40 EXAMPLE 329 

Ufg-^hlQroethQxvV^itrobenzene 

A mixture of 6.96g. of m -nitrophenol. 100 ml. of 2-butanone, 6.9 g. of potassium cartx)nate, and 11.74 g. 
45 of 2 chloroethyhtosylate was stirred and heated under reflux for 24 hours. After cooling to room 
temperature, the salts were filtered off and the filtrate concentrated under vacuum. The residue crystaifized 
on seeding and was recrystallized from cartx>n tetrachforide to give 8.3 g. of product m^). 545* -S7*» C. 



so EXAMPLE 330 

l-ri>-f3-Nltrorih6noxvtetiiviMH-lmklazole 

After dissolving 3.74 g. of imidazole In 60 ml. of dry N.N-dlmethytfomiamide. 1.78 g. of 50% sodium 
55 hydride in oil was added. When the effervescence had stopped (circa I hr.),7.35 g. of K2-chloroettioxy)-3- 
nitrobenzene was added. After stirring ovemight the reaction was concentrated under vacuum. Water was 
added to tiie residue and tiie product was extracted into chloroform. The product was extracted out of tiie 
chloroform layer with dilute hydrochloric acid. Next, the aqueous add layer was neutralized witti potassium 
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carbonate and the oily product extracted into chloroform. Upon drying the chloroform extract with sodium 
sulfate, it was concentrated under vacuum to an oil which crystallized on standing. Recrystallization from 
isopropyl acetate gave 6.12 g. of product as the monohydrate. m.p. sa.S'^-SS.S'* C. 



EXAMPLE 331 

3-r2-(IH-lmida2oH-Yl)^oxylbQpzannine 

10 Using a Parr hydrogenator, 5.00 g. of l*[2-(3-nitrophenoxy)ethylhlH-lmidozole in 100 ml. of ethanol and 
0.2 g. of platinum oxide was hydrogenated until the hydrogen uptake stopped. The catalyst was filtered off 
and the filtrate concentrated under vacuum. Several recrystallizattons from isopropyl acetate gave 2.8 g. of 
amine, m.p. 74**-76.5' C. 



EXAMPLE 332 

r3-r2-nH»lmida2oM-vl>ethoxvTDhenvn-Quanidine Dihvdrochlorfde 

20 To a solution of 1.7 g. of hydrogen chloride in 50 ml. of ethanol was added 4.70 g. of 3*[2-(IH-imidazohl- 
yl)ethoxy]benzamine in 10 ml. of ethanol. After concentration under vacuum a foam was obtained which 
gradually crystallized. Next L95 g. of cyanamid and 20 ml. of ethanol were added and the mixture heated 
cautiously, first in a water bath, then directly in a steam bath for a total of 5 hours. A light brown oily 
guanidine resulted, which was used without purification. 

ss 

EXAMPLE 333 

3-r2>r4-MorDholinvhethoxvVbenzenamine 

30 

N-[2-Chtoroethyl)morphorme hydrochloride, 80 g., was partitioned between 5N sodium hydroxide and 
methylene chloride. After drying the organic layer over magnesium sulfate, the solvent was removed under 
reduced pressure to leave 65 g. of free amine. 

To 36.01 g. of m-aminophenol dissolved in 325 mi. of N,N-dlmethylformamide, 16.3 g. of 50% sodium 

3S hydride In oil was added. The reaction was stirred for I hour, until the effervescence stopped; then 57 g. of 
N-(2-chloroethyl) morphollne. from above, was added. After stirring overnight, the mixture was heated on a 
steam bath for 1/2 hr., then concentrated under vacuum. The residue was taken up in 300 ml. of 2N 
hydrochloric acid and washed twice with ether. After basifying with ION sodium hydroxide, the product was 
extracted into ether, dried (magnesium suslfate). filtered through hydrous magnesium silicate and evap- 

40 orated to a brown oil. Distillation gave 34.0 g. of a golden oil, bjf), I65''-180** C./0.45mm. 



EXAMPLE 334 

45 r3-r2-(4-Morphoiinvl>ethoxvlDhenvn ouanidine monohvdrochloride 

Prepared from 3-t2-(4-morpholinyl)ethoxy]-benzam!ne by the method of Example 332 



so EXAMPLE 335 



55 
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A solution of 10.0 g. of hmethyepiperazine in 150 ml of chloroform was cooled In a water bath while 17^ 
g of bromoacetyl chloride in 150 ml. of chloroform was added dropwise. with stining, over 1/2 hour. A 
calcium chloride tube protected the reaction from moisture. After stining ovemight the preapitate was 
collected and washed with chloroform. The crude product was dried under vacuum at 50- and used bs 
such. 



TO gXAMPLE336 

U f(4>AminoDhenoxv)acetvlV 4'm6thvlPiDerazlne 

Prepared from p-amlnophenol and l-{bromoacetylH-methylpiperazine by the method of Example 333 
16 give a product of m.p- 71"-73" C. 

gXAMPLE 337 
20 urr4.rrAminoiminQmethvlto n innlQhenoxvTacetvlT-4^ 

Prepared from K{4-am!nophenoxy>acetyil-4-methylpiperazine by the method of Bcample 332. 



30 



35 



40 



45 



SO 



82 



0 233 461 



TABLE IX 



Ex. 


Acryloyl 
Source 


Pbeny Iguan id ine 
precurser 


Product 


Mp°C. 


338 


Ex. 11 


[3-[2.(lH-Imidazol 
-1-yl ) -ethoxy ] - 
phenyl ]guanidine 
d ihydr ocbl or ide 


N"-[3-l2-(lH- 
-Imidazol-l-yl) - 
ethoxy ] phenyl - 
-4-(2-pyridinyl) 
-2-pyr imidinamine 


149- 
151.5 


339 


Ex. 13 


[ 3- [ 2- (4-mor pho- 
1 inyl) -ethoxy ]- 
phenyl ]guanidine 
monohydrochloride 


N-[3-l2-(4-mor- 
pholinyl)- 
ethoxy ] pheny 1 ] - 
-4- (4-pyr idiny 1 ) - 
-2-pyr imidinamine 


179- 
181 


340 


Ex. 24 


[ 3- [ 2- (4-morpho- 
1 inyl) ethoxy ]- 
phenyl ]guanidine 
monohydrochlor ide 


N-[3-[2-(4-mor- 
phol inyl ) ethoxy J - 
phenyl 1-4- (2- 
thienyl) -2-pyr i- 
midinamine 


134- 
136 


341 


Ex. 10 


[ 3-[ 2- (4-morpho- 
1 Inyl) ethoxy ]- 
phenyl ]guanidine 
monohydrochloride 


4-(2-furanyl)-N- 
13-12- (4-morpho- 
linyl)ethoxy]- 
phenyl ]-2-pyri- 
midinamine 


88- 
90 


342 


Ex. 24 


l-[ t4-[(Aniinoi- 
minome thyl ) amino ] - 
phenoxy] acetyl ] -4- 
methyl piper az ine 
d ihydr oc hlor ide 


l-Methyl-4-[ [4- 
-(2-thienyl)-2- 
pyrimidinyl]- 
phenoxy 1 acetyl) - 
piperazine 


173- 
175 
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TABLE IX C continued) 



Ex. 


Acryloyl 
Source 


Phenylguanidine 
precucser 


Product 




343 


Ex. 24 


(4-chlor ophenyl ) 
guanidine carbonate 


N- (4-chlor ophenyl ) 
-4-(2-Chienyl)-2- 
pyr imid inamine 


185- 
, 186 


344 


Ex. 26 


[2-(bis<l-methyl- 
ethyl) amino [ ethoxy 
[guanidine hydro- 
chloride 


N-t2-t2-[bis(l- 
-methylethyl ) 
amino] ethoxy] • 
phenyl ] -4- (3-pyr i- 
dinyl) -2-pyr imidi- 
namine 


54- 
57 



The disease diabetes mellllus Is characterized by metabolic defects in the production and utilization of 
glucose which results in the failure to maintain appropriate blood sugar levels. The result of this defect is 
elevated blood glucose or hyperglycemia. Research on the treatment of diabetes has centered onj"^^ 
to normalira fasting and postprandial blood glucose levels. Treatments have induded parenteral administra- 
tion of exogenous insulin, oral administration of daigs and dietary therapies. 

Two major forms of diabetes meiiitus are now recognized. Type I diabetes, or insulin-de(»ndent 
diabetes, is a result of an absolute deficiency of insulin, the honnone which regulates glucose utiteaflon. 
Type II diabetes, or insulin-independent diabetes, often occurs In the face of nomial. or even elevated, 
levels of InsuOn and appears to be the result of the inability of tissues to respond appropriately to insiriin. 

The compounds of the present invention and the phamiacologically active acid-addition satts thereof, 
effecttvely lower blood glucose levels when administered orally to genetic strains of hyperglycemic mice 
which are animal models of type II diabetes. The exact mechanism by which they act is not known and tiie 
Invention should not be construed as limited to any particular mechanism of action. As effective hypo- 
glycemic agents, these compounds are useful for tiie treatment of hyperglycemia in type II ^'abetes. 

The compounds of tiiis invention were tested for hypoglycemic activity ax»rding to the following 

''""obei mice [C57 BU6J (ob/ob)l. tiieir lean Ifttemiates (ob/± or +/+) and diabetic mice [C57 BUKs - 
(db/db)l and their non-diabetic Httermates {db/+ or +/+) were obtained from Jadcson Laboratones. Bar 
Harbor. Maine. Obese mice were 8 weeks of age and diabetic mice were 9 weeks of age at ttie start of ttie 

The test compounds were dissolved in mettianol. mixed with powdered Purina rodent chow on a weight 
of compound to weight of chow tiasis and thoroughly dried. 

Groups of 4 control mice recoved vehicle (mettianol) treated chow. 

Gixjups of 4 test mice were fed ad tibitum for one montii and food consumption was measured daily {on 
week days) by weighing tiie food bins before and after the addition of fresh chow. Thus a 40 g mw^sefed 
the test compound at a concentration of 0.02% of the diet would receive a dose of 20 mgAg/day if it ate 4 

^ ^mo^ were collected before tiie first treatment and once at the end of each week of treatment 

by retro-orbital puncture using the end of each week of treatment by retro^jriiital punctore uang 
heparinized capillary tubes. Plasma was separated by centrifogaHon in a Beckman mioofuge for 5 minutes. 
Plasma glucose concentrations were determined with the Beckman Glucose Analyzer which uses a glucose 

oxidase method. , ^ w v 

The results of tills test on representative compounds of this invention appear In Tabte X. 
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Claims 

I. A compound selected from the group consisting of those of the formula: 



70 



IS 




R3 



wherein R. is hydrogen. alkyl(CrC,). fy^')^2^(C-C^^ chloro bromo. iodo. trffluoromethyl. hydroxy, 
or moieties of the fonmulae: 



25 



30 



8 8 

^R,-IIH-e-R,-NR-b-R,-0-€CH2)n-\^ . 

R NHCHO J-OH H-OCH3 



-e-NH-(CH2)n-Ns, 



40 



-(CH2)ni-R7, -X-(CH2)ni-R7 and -X-CH^ 




Wherein R is a,M(C.-C). X '-^ygen orsu^r ,S-. jn |s |-3^n is 2 or 3^^^= J.d«^^^^ 

logically acceptable [^3.,,^^^ 

ss ben^-^^an^l^^^ ^ NM4H2-turanyl)-5^ethy^2-pyrimidlny.hN.N^«T«*^ 

''"?''?jrS«npound according to Claim I; ^H4Kdimethyla^«no)phenylHK4-pyridlnyl)-2^,yrimidlnam^^^^ 
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7. The compound according to Claim I; 4-(2-furanyl)-N-(3-methylphenyl)-2-pyrimldlnamlne. 

8. The compound according to Claim I; N.N-dlmethyl-N'-[4-<4-pyrldinyl)-2-pyrimldinylH,3-ben- 
zenediamine, sulfate. 

9. The compound according to Claim I; N-[4-[2-(diethylamino)6tho)(yk>henylH-(4-pyridinyl)-2- 

pyrfmidinamine. 

10. The compound according to Claim I; 4-(IH-lndol-3-yl)-N-phenyl-2-pyrimjdmamine. 

11. The compound according to Claim i; N-(4-ethylphenyl)-4-(4-pyridinyl)-2-pyrimid}namine. 

12. The compound according to Claim I; N,N-dimethyl-N'-[4-(3-pyridinyl)-2-pyrimidinyl]-l.4-ben- 
zenediamine. trihydrochloride. 

13. The compound according to Claim I; N-[4-(IH-imidazol-l-yI)phenyl}-4-(3-pyridinyl)-2-pyrimldinamine. 

14. The compound according to Claim I; N-[4-(4-methyl-l-piperazinyl)phenylH-(3-pyridinyl)-2- 
pyrimidinamine. 

15. The compound according to Claim 1; N-(3-methylphenyl)-4-(4-pyridinyl)-2-pyrimidlnamlne. 

16. A method of treating asthma and/or allergic diseases in a mammal which comprises administering to 
said mammal an effective amount of a compound of Claim I. 

17. A method of treating inflammation in a mammal which comprises administering -to said mammal an 
effective amount of a compound of Claim I. 

18. A method of treating diabetes in a mammal which comprises administering to said mammal an 
effective amount of a compound of Claim I. 

19. A composition of matter in dosage unit form comprising from about 5 mg to about 1500 mg of a 
compound of Claim I in association with a pharmaceuticaily acceptable carrier. 

20. A process for producing a compound of the formula: 



wherein R, is hydrogen. alkyKC-Ca), -COCOaCaHs or N.N-dimethylaminoethyl; is mono-or poly-substituted 
phenyl wherein the substituents are alkyKCrCe). alkoxyCC-Ca). chloro. bromo. iodo. trifluorometiiyl, hydroxy, 
phenyl, amino, monoalkyl(CrC3)amino, diaikyl{C,-C3)amino. alkyl(CrCj)keto, propenyloxy, carboxyl, ox- 
yacetic acid, oxyacetic acid ethyl ester, sulfanilamide, N,N-dialkyl(C,-C,)sulfanilamido, N-methylpiperazinyl, 
piperidinyl, IH-imidazol-l-yl, IH-tiriazoM-yl, IH-benzimidazol-2-yl, l-naphthyl. cyctopentyi. 3,4-dimethylbenzyl 
or moieties of the formula: 




R3 



-CO2R, -NH 



-R, -NR-t- 






N-R, 
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TO 



i r^\ «.i*..r ( <^.\ m IS 1-3 o Is 2 Of 3, R« Is hydrogen, alkyl(C,-C^, 
vrtierein R is allcyl(C.-C). X ''^."^Q^^:?-^^^ R fe S^mSzolI^ or morphollno and R. is aUcyKC- 
alkoxy (CrC^XJhloto. bromo. lodo or ^^^^^^^^ (C-o. halogen or trifluoromeBryi: 

R, is 2-pyridinyl. 3iDyrid.nyI. ^-PVn'lmyl. 2-methyh3^^^ 4^,yra2inyl. a-ben- 

furanyl. 2.Mimethyl-3-furanyl. 2-th.eny • 3-th.enyl^mem^ ^ 
zofuranyl. 2-<pyridine.Ns3xide) ^(PV"^''^.'^;^^'^^^';*^^^^ or N-acetyl-N- 

rcs-^rj rr^yaro^ i .^u^ ..^ 

condensing an alkanoyl-heteroaryl derivaBve of the formula: 



O 

"R2-C-CH2-R4 



IS 



20 



R^-S-!: i-N(lower alkyl)2 
which is then cyclized with a substituted phenylguanidine of the fbimula: 



2S 



HN^ ^^1 



30 

H, 



35 whrein Ri 
hours. 



40 



2* 

, and R. are as hereinbefore defined in an inert organic solvent at the reflux temperature for 6-48 



50 
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